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Dear Mr. Smith:

This letter is addressed to you as the designated Project Coordinator for Harcros Chemicals Inc. under
the referenced Administrative Order on Consent. This is in follow-up to Jack Cleary’s correspondence
of October 7, 2010, and subsequent correspondence of May 23, 2011, both setting forth a proposal to
terminate pumping operations of extraction well EW-1 and to reduce the scope and frequency of
groundwater monitoring at the referenced Harcros facility. Also, relating to this proposed request to
terminate operation of EW-1, Kim Haymond, Arcadis, in a letter dated May 8, 2012, transmitted to the
U.S. Environmental Protection Agency the monitored natural attenuation data/evaluation and the
recommended groundwater monitoring program for extraction well EW-1 termination.

In response to the above referenced correspondence, the EPA in a letter dated July 8, 2011, approved the
request for a reduction in the sampling frequency of the performance monitoring wells at the referenced
facility from quarterly to semi-annual monitoring. That approval for a reduced sampling frequency did
not include any approval for a change in operation of Extraction Well EW-1, or modification to the
groundwater monitoring well networks (performance and facility-wide) or parameter list. The
monitoring well networks, previously approved by the EPA in our letter dated October 23, 2002,
remains enforceable under the referenced AOC. We also stated that a more intensive review and
evaluation by the EPA of the groundwater information is necessary.

During our meeting on April 27, 2016, the EPA committed to conducting this intensive hydrogeology
review of the Mid-Plume extraction and monitoring program in response to the proposed requests.
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This is to notify you that we have completed our review, which focused primarily on the following
documents and took into consideration the EPA guidance:

* Arcadis. 2007. Letter transmitting recommendations for modification of the groundwater monitoring
program. From Kathy Kissick-Daveport, Arcadis. To-Patricia Murrow, U.S. Environmental
Protection Agency Region 7. August 7.

» Project Realty LLC. 2010. Letter transmitting Arcadis’ request for termination of operations at
extraction well EW-1. From John P. Cleary, Project Realty LLC. To Patricia Murrow, EPA Region
7. October 7.

* Arcadis. 2012. Letter transmitting the evaluation of monitored natural attenuation data and the
recommended groundwater monitoring program for extraction well EW-1 termination. From Kim
Haymond, Arcadis. To Patricia Murrow, EPA Region 7. May 8.

The results of the EPA’s hydrogeology review and evaluation of the groundwater information is
attached to this letter. Based on results of our review, the EPA approves your request to terminate the
operation of Extraction Well EW-1, so long as the following conditions are met:

a.

Semiannual monitoring of groundwater stabilization/performance system monitoring wells along
a 360 degree perimeter and no farther than 550 feet beyond the extent of groundwater
contamination that exists above the EPA MCLs for the volatile contaminants of concern listed in
Attachment A to the October 29, 2001, Amendment to the Administrative Order on Consent. A
revised list of groundwater stabilization/performance system monitoring wells is provided below.
Both field and laboratory data should be included in progress reports to the EPA.

Annual monitoring of facility-wide monitoring wells for the volatile contaminants of concern
listed in Attachment A to the October 29, 2001, Amendment to the Administrative Order on
Consent and for monitored natural attenuation screening analyses consistent with the EPA
protocol (EPA, 1998). A revised list of groundwater stabilization system monitoring wells is
provided below. Both field and laboratory data should be included in progress reports to the
EPA.

Semiannual gauging of all groundwater stabilization system and facility monitoring wells for
total depth and water level surface. Field data, elevation and gradient calculations, and
potentiometric surface maps should be included in progress reports to the EPA to document
changes in groundwater flow conditions.
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* Volatile Organic Compounds, VOCs, listed in Attachment A to the Amendment to the referenced AOC.

The EPA is willing to meet and discuss this approval with conditions letter, particularly the revisions to
the groundwater stabilization performance monitoring well network and the facility-wide monitoring

well network, as presented above, as well as the results of our hydrogeology review. Please contact me
for scheduling such a meeting between all parties.

If you have any questions pertaining to this letter, please do not hesitate to give me a call. I can be
reached at (913) 551-7627.

Sincerely,

%I’E"{-{CL/ ,mu- VUL

Patricia Murrow

Project Manager

RCRA Corrective Action and Permits Section
Waste Remediation and Permitting Branch
Air and Waste Management Division




Enclosure

cc: Michael Potts, Elementis Chemicals, Inc. (w/encl)
Jack P. Cleary, Harcros Chemical Inc. (w/encl)
Mark Vishnefske, KDHE (w/encl)



Hydrogeology Review of Extraction Well EW-1 and Mid-Plume Monitoring Program
Harcros Chemicals, Inc., 5200 Speaker Road Facility, Kansas City, Kansas
EPA RCRA ID #KST210010062

Background

Corrective Action Objectives: Corrective action objectives for groundwater, as presented in the
Corrective Measures Study (URS, 2002), are to: 1) attain EPA maximum contaminant levels at the edge
of the Kansas River, and 2) maintain the contaminated plume within previously contaminated areas.
These corrective action objectives were submitted as an addendum to the February 2000 corrective
action objectives development report on July 13, 2001, and approved by EPA on September 13, 2001.

Groundwater Extraction System: Extraction well EW-1 was installed in the Mid-Area plume in
October 2002 to support these corrective action objectives and “provide hydraulic containment and/or
stabilization to prevent migration of groundwater contamination into uncontaminated areas at levels
above MCLs,” a requirement of the October 29, 2001, Amendment to the Administrative Order on
Consent. A second extraction well, EW-2, was installed in the Southern plume in 2004. The
groundwater treatment system associated with these two recovery wells is configured to accommodate
flow rates of 100 gallons per minute from EW-1 and 75 gpm from EW-2. Groundwater recovery and
treatment efforts have been coupled with source area mass removal efforts including multiple soil vapor
extraction systems and an Accelerated Remediation Technology well system.

Groundwater Monitoring Program: The Revised 2002 Groundwater Monitoring Program was
established by the Amendment to the Administrative Order on Consent dated October 29, 2001, and the
Revised Groundwater Monitoring Network Proposal approved by EPA on October 23, 2002. The
objectives of the program are twofold. 1) The groundwater stabilization system monitoring network
seeks to verify that contaminated groundwater is not migrating into uncontaminated portions of the
aquifer at concentrations exceeding EPA MCLs. Monitoring wells MW-1S, MW-2D, MW-10, MW-
17D, MW-17SA, MW-31S, MW-36S, MW-36D, MW-43D, MW-44D, MW-46S, MW-46D, BMW-25,
BMW-3S, and BMW-3D are sampled for volatile organic compounds. 2) The facility-wide monitoring
network seeks to monitor the overall distribution of contamination within the plumes. Monitoring wells
MW-7, MW-22D, MW-27S, MW-30S, and MW-42D in the Mid-Area plume vicinity and monitoring
wells MW-9D, MW-20D, MW-37S, MW-38S, MW-40D, and MW-41D in the Southern plume vicinity
are gauged and sampled annually for VOCs.

Proposed Changes: The August 2007 letter requests to change the frequency of gauging and sampling
of the groundwater stabilization system monitoring network from quarterly to semiannually; this
modification has been approved by the Agencies. The letter also requests to reduce the groundwater
stabilization system monitoring network to six wells: MW-1S, MW-10, MW-17D, MW-17SA, MW-
43D, and MW-44D. No revision to the facility-wide monitoring network or sampling approach is
requested.

The October 2010 and May 2012 letters indicate that the Mid-Area plume has been stabilized to the
point that EW-1 extraction can be terminated and replaced with a monitored natural attenuation program

sufficient to prevent migration of groundwater contamination into uncontaminated areas at levels above
MCLs.



Groundwater Extraction System

Technical Review:

Consistent with EPA guidance (e.g., EPA, 1990, 1994, 2005, 2011), the following questions were
considered in determining whether EW-1 extraction can be terminated and replaced with a monitored
natural attenuation program.

A. Does well-by-well analysis demonstrate that groundwater has reached cleanup levels for all
contaminants of concern, as stated in the decision document?

No. Groundwater concentrations have not reached cleanup levels for all contaminants of
concern. For each well within or adjacent to the previously mapped EW-1 capture zone, EPA
completed a statistical evaluation of any volatile contaminant of concern data set with four or
more detections (EPA, 2014a, 2014b, 2014c, 2014d) (see Appendices A and B). The following
wells had contaminant of concern concentrations exceeding EPA MCLs at the 95 percent upper
confidence limits or upper confidence bands:

o MW-11B: vinyl chloride )

o MW-278S: cis-1,2-dichloroethene

o MW-30S: tetrachloroethene, trichloroethene, cis-1,2-DCE, vinyl chloride

o MW-42D: vinyl chloride.

B. Has optimum mass removal been achieved such that it is not practical to reduce contaminant
levels further?

Indeterminant. Although mass removal associated with soil-vapor extraction is reported in
quarterly progress reports to EPA, mass removal associated with groundwater extraction and
treatment is not reported.

Review of the June 2016 NPDES monitoring data for influent to the treatment system (EDMR
Code: INFOO1A) indicates that concentrations of PCE (0.67 micrograms per liter), TCE (2.0
ng/L), and vinyl chloride (<1.0 pg/L) are below EPA MCLs (Philips, 2016). However, the
NPDES monitoring data are of limited value for mass assessment because influent samples are
not analyzed for all contaminants of concern, may be “diluted” by non-contaminated
groundwater, and may not be collected in a manner that prevents volatilization to air.

As noted above, for each well within or adjacent to the previously mapped EW-1 capture zone,
EPA completed a statistical evaluation of any volatile contaminant of concern data set with four
or more detections (EPA, 2014a, 2014b, 2014c, 2014d) (see Appendices A and B). The
following wells show decreasing trends for select contaminants of concern, indicating that
contaminant levels continue to be reduced.

o MW-02D: cis-1,2-DCE
o MW-22D: cis-1,2-DCE
o MW-30S: PCE, TCE, chlorobenzene, chloroform.

Notably, MW-22D and MW-30S are located along the pathway between the Mid-Area source(s)
and EW-1, with MW-30S being closer to the source(s) and MW-22D being closer to EW-1. All
other concentration trends were stable. No increases in contaminant of concern concentrations
within or adjacent to the EW-1 capture zone were noted.



C. Would an alternative remedy effectively achieve corrective action objectives, while also
achieving cleanup levels within a reasonable timeframe?

Likely. Monitored natural attenuation has been proposed as an alternative remedy to
groundwater extraction and treatment. EPA evaluated the effectiveness of natural attenuation in
remediating the Mid-Area contamination plume using the EPA BIOCHLOR Natural Attenuation
Decision Support System, Version 2.2 (EPA, 2000, 2002a, 2002b, 2004) (see Appendix C).
Inputs to the tool are site specific where reliable data are available (e.g., average hydraulic
conductivity and gradient from 2002 Corrective Measures Study, historical concentration data
for MW27S, MW30S, MW-7, MW-42D, and MW-44D). SVE systems, ART wells, and
groundwater extraction and treatment have reduced considerable source mass, but because some
source material persists, the evaluation was conducted with both a continuous and degrading
source, with similar results. Likewise, because the petroleum hydrocarbon contamination that
previously drove reductive dechlorination has been depleted and because the BIOCHLOR test
for biotransformation indicates support for reductive dechlorination is limited, natural
attenuation was evaluated both with and without biotransformation. When biotransformation was
evaluated, first order decay coefficients were conservatively selected as half the literature value.

‘ MCL Modeled Concentration Distribution with Time and Distance
Distance from source 1,200 feet 1,600 feet 2,000 feet
Elapsed time 10yr | 30yr | 100yr J 10yr [ 30yr | 100yr | 10yr { 30 yr | 100 yr
Biotransformation
PCE (ng/L) 5 4 4 3 3 3 2 2 2 2
TCE (ug/L) 5 3 3 3 3 3 3 3 3 2
DCE (pg/L) 70 6 6 5 5 5 4 5 5 4
VC (ug/L) 2 0 0 0 0 0 0 0 0 0
No Degradation
PCE (pg/L) 5 8 7 6 7 7 5 (] 6 5
TCE (pg/L) 5 1 1 1 1 1 1 1 1 1
DCE (pg/L) 70 6 6 5 5 5 4 5 5 4
VC (ug/L) 2 0 0 5 0 0 0 0 0 0

Notes: Shaded values exceed EPA MCL.

Outcomes of EPA’s BIOCHLOR evaluation are that, if reductive dechlorination is supported,
concentrations are expected to attenuate below EPA MCLs before reaching the original plume
boundary or the Kansas River; however, without biotransformation, PCE concentrations at or

above EPA MCLs may persist and migrate beyond the original plume boundary to the Kansas
River for decades.

Technical Comments:

1. EPA recognizes that a monitored natural attenuation remedy requires considerably less operation
and maintenance effort than groundwater extraction and treatment. Because limited support for
reductive dechlorination appears evident, monitored natural attenuation is an acceptable
replacement remedy for achieving corrective action objectives and cleanup levels within a
reasonable timeframe, so long as the following conditions are met:




a. Semiannual monitoring of groundwater stabilization system monitoring wells along a 360
degree perimeter and no farther than 550 feet beyond the extent of groundwater
contamination that exists above EPA MCLs for the volatile contaminants of concern
listed in Attachment A to the October 29, 2001, Amendment to the Administrative Order
on Consent. A revised list of groundwater stabilization system monitoring wells is
provided in the discussion of the Groundwater Monitoring Program below. Both field and
laboratory data should be included in progress reports to EPA.

b. Annual monitoring of facility-wide monitoring wells for the volatile contaminants of
concern listed in Attachment A to the October 29, 2001, Amendment to the
Administrative Order on Consent and for monitored natural attenuation screening
analyses consistent with EPA protocol (EPA, 1998). A revised list of groundwater
stabilization system monitoring wells is provided in the discussion of the Groundwater
Monitoring Program below. Both field and laboratory data should be included in progress
reports to EPA.

c. Semiannual gauging of all groundwater stabilization system and facility monitoring wells
for total depth and water level surface. Field data, elevation and gradient calculations, and
potentiometric surface maps should be included in progress reports to EPA to document
changes in groundwater flow conditions.

d. Consistent with the October 29, 2001, Amendment to the Administrative Order on
Consent, implementation of trigger conditions for increased sampling frequency and
reactivation of EW-1 or an equivalent extraction system should a contaminant of concern
be detected at or above EPA MCLs in an associated groundwater stabilization system
monitoring well for multiple consecutive quarters.

2. Because a future request to cease extraction well EW-2 operations is anticipated, Southern plume
groundwater stabilization system and facility monitoring wells are being held to the same
expectations as those associated with the Mid-Area plume. Additionally, mass removal
associated with EW-2 groundwater extraction and treatment should be documented at least
annually in progress reports to EPA.

Groundwater Monitoring Program

Technical Review:

Wells proposed for elimination from the semi-annual groundwater stabilization system monitoring
network are evaluated below. Evaluation is based on review of volatile contaminant of concern data
from numerous rounds of samples collected since July 2010 (Arcadis, 2010, 2011a, 2011b, 201 1c,
2012a,2012c¢, 2013a, 2013b, 2013¢, 2014a, 2014b, 2014c, 2014d, 2015a, 2015b, 2015¢, 2015d 20164,
2016b, 2016¢) (see Appendices A and B).

A. MW-2D: Constructed in 1992 of 2-inch diameter polyvinyl chloride, this deep aquifer
monitoring well is southeast of the closed surface impoundment and directly north of the
extraction well EW-1 capture zone. Contaminants of concern in this well included regular
detections of cis-1,2-DCE (0.24 J to 1.6 ng/L) and occasional detections of acetone (3.2 J ug/L



in April 2016) and toluene (11 pg/L in April 2014). The cis-1,2-DCE concentrations exhibit a
statistically decreasing trend, with a 95 percent upper confidence limit (0.996 pg/L) and a 95
percent upper confidence band (0.734 pg/L) well below the EPA MCL (70 pg/L).
Concentrations of acetone and toluene also were well below their EPA MCLs (14,000 and 1,000
ug/L, respectively).

The October 2001 Amendment to the Administrative Order on Consent requires that the
monitoring well network be “along a 360 degree perimeter from the detected extent of
groundwater contamination that exists above MCLs” for the contaminants of concern. No other
monitoring well is monitored northeast of the Mid-Area plume except shallow monitoring well
MW-18S. Additionally, sampling of MW-2D supports the CSI monitoring program. This
monitoring well should not be eliminated from the semi-annual groundwater stabilization system
monitoring network or, for purposes of monitoring the Mid-Area plume only, a deep monitoring
well closer to the northeastern plume boundary should be selected for monitoring instead.

. MW-318: Constructed in 1997 of 2-inch diameter PVC, this shallow aquifer monitoring well is
across the levee, northeast of the Mid-Area plume boundary as defined in 2002.

Contaminants of concern in this well included regular detections of cis-1,2-DCE (0.16 J to 0.28 J
ng/L), recent detections of acetone (2.7 J to 5.6 J pg/L), and occasional detections of chloroform
(0.18 Jto 0.32 J ug/L). The cis-1,2-DCE concentrations exhibit a statistically decreasing trend,
with a 95 percent UCL (0.25 pg/L) and a 95 percent UCB (0.262 pg/L) well below the EPA
MCL (70 pg/L). Concentrations of acetone and chloroform also were well below their EPA
MCLs (14,000 and 80 pg/L, respectively). Given concentration trends in MW-318S and
reductions in the extent of the Mid-Area plume, MW-318 is no longer an appropriate choice for
sentinel monitoring at the Mid-Area plume perimeter. Stabilization system monitoring wells
MW-17SA and MW-17D and facility monitoring wells MW-22D will remain in the monitoring
program to monitor groundwater north of the northwestern extent of the Mid-Area plume
perimeter. Concentrations in these wells were consistently below EPA MCLs in the data
evaluated.

As an additional consideration, MW-318 is northwest of the CSI, between the CSI and Kansas
River, but is not currently designated as a CSI monitoring well. Monitoring wells MW-17SA and
MW-17D of the semi-annual groundwater stabilization system monitoring network and
monitoring wells MW-11B, MW-11D, and MW-358S of the CSI monitoring network will remain
in place to monitor groundwater northwest of the CSI. Concentrations in these wells were
consistently below EPA MCLs in the data evaluated.

Groundwater sampling at MW-31S may be discontinued; however, groundwater elevations in
this well should continue to be gauged for purposes of evaluating flow conditions, especially
during the attainment monitoring phase following shut down of EW-1.

. MW-36S / MW-36D: Constructed in 2002 of 1-inch diameter PVC, this shallow / deep aquifer
monitoring well pair is southeast of the Mid-Area plume. No chemicals of concern were detected
in these wells except for estimated detections of chloroform (0.31 J pg/L) in MW-36S and
acetone (2.9 pg/L J) in MW-36D, both in January 2011 and below their MCLs (80 and 14,000
ug/L, respectively).

Although contaminants of concern have not been recently detected in MW-36S or MW-36D, the
October 2001 Amendment to the Administrative Order on Consent requires that the monitoring



well network be “along a 360 degree perimeter from the detected extent of groundwater
contamination that exists above MCLs” for the contaminants of concern. No other monitoring
wells are monitored southeast of the Mid-Area and Southern plumes. Additionally, natural
groundwater flow, without the influence of pumping by EW-1, has been demonstrated to include
seasonal reversals to the southeast. These monitoring wells should not be eliminated from the
semi-annual groundwater stabilization system monitoring network.

. MW-468 / MW-46D: Constructed in 2002 of 1-inch diameter PVC, this shallow / deep aquifer
monitoring well pair is west of the Southern plume. Contaminants of concern in MW-46S are
limited to occasional detections of acetone (3.4 J ug/L in April 2014) and chloroform (0.31J
pg/L in January 2011) below their respective EPA MCLs (14,000 and 80 pg/L, respectively).
Contaminants of concern in MW-46D included regular detections of TCE (0.18 J to 0.46 J pg/L)
and cis-1,2-DCE (0.15 J to 0.38 J ug/L). The TCE concentrations exhibit a statistically
decreasing trend, with a 95 percent UCL (0.308 pg/L) and a 95 percent UCB (0.269 pg/L) well
below the EPA MCL (5 pg/L). The cis-1,2-DCE concentrations exhibit no statistical trend, with
a 95 percent UCL (0.28 pg/L) and a 95 percent UCB (0.306 ng/L) well below the EPA MCL (70

pg/L).

Although contaminant levels in MW-46S are stable or decreasing at concentrations below EPA
MCLs, the October 2001 Amendment to the Administrative Order on Consent requires that the
monitoring well network be “along a 360 degree perimeter from the detected extent of
groundwater contamination that exists above MCLs.” No other shallow monitoring well is being
monitored west of the Southern plume source area and south to southwest of the northwestern
plume extent. Monitoring well MW-46S should not be eliminated from the semi-annual
groundwater stabilization system monitoring network.

Contaminant levels in MW-46D also are stable or decreasing at concentrations below EPA
MCLs. Because MW-10 will continue to monitor deep groundwater west of the Southern plume
source area and south of the plume body, groundwater sampling at MW-46D may be
discontinued. However, groundwater elevations in MW-46D should continue to be gauged for
purposes of evaluating flow conditions.

. BMW-28: Constructed in 1995 or 1996 of 2-inch diameter PVC, this shallow aquifer monitoring
well is southwest of the Southern plume on 5101 Speaker Road property. No chemicals of
concern were detected in this well except a single estimated TCE detection (0.26 J pug/L in July
2010), at a concentration below the MCL (5 pg/L).

Because contaminants of concern in BMW-2S have not been recently detected and because MW-
46S and BMW-3S will continue to monitor the shallow aquifer along the southwestern perimeter
of the Southern plume, groundwater sampling and gauging at BMW-2S may be discontinued.

. BMW-3S / BMW-3D: Constructed in 1995 or 1996 of 2-inch diameter PVC, this shallow / deep
aquifer monitoring well pair is southwest of the Southern plume on 5101 Speaker Road property.
No chemicals of concern have been detected in BMW-3D except two acetone detections (3.0 J
and 3.8 J ng/L) well below the MCL (14,000 pg/L). Contaminants of concern in BMW-38S have
included regular detections of TCE (0.24 J to 0.86 J pg/L), cis-1,2-DCE (0.16 J to 0.8 J ng/L),
and trans-1,2-DCE (0.17 J to 0.31 J pg/L), and a single detection of acetone (2.3 J pg/L) well
below the EPA MCL (14,000 pg/L). The TCE concentrations exhibit no statistical trend, with a
95 percent UCL (0.602 pg/L) and a 95 percent UCB (0.621 ug/L) well below the EPA MCL (5




ng/L). The cis-1,2-DCE concentrations exhibit no statistical trend, with a 95 percent UCL (0.603
ng/L) and a 95 percent UCB (0.662 ng/L) well below the EPA MCL (70 pg/L). The trans-1,2-
DCE concentrations exhibit no statistical trend, with a 95 percent UCL (0.768 pg/L) and a 95
percent UCB (0.867 pg/L) well below the EPA MCL (100 pg/L).

Although contaminant levels in BMW-3S and BMW-3D are stable or decreasing at
concentrations below EPA MCLs, the October 2001 Amendment to the Administrative Order on
Consent requires that the monitoring well network be “along a 360 degree perimeter from the
detected extent of groundwater contamination that exists above MCLs.” No other monitoring
well pair is being monitored southwest of the Southern plume source area, and these monitoring
wells should not be eliminated from the semi-annual groundwater stabilization system
monitoring network.

G. MW-44: Although the 2007 letter did not request to remove MW-44 from the monitoring
program, EPA evaluated this well in light of the reduced Mid-Area plume extent. Constructed in
2002 of 1-inch diameter PVC, this deep aquifer monitoring well is across the levee, northwest of
the Mid-Area plume boundary as defined in 2002. Contaminants of concern in this well included
regular detections of 1,1-dichloroethane (0.27J to 2.8 ng/L), cis-1,2-dichloroethene (1.1. to 8.5
ng/L), and vinyl chloride (0.35J to 6.5 pg/L), and occasional detections of 1,1-dichloroethene
(0.27 J pg/L), acetone (2.5 JB to 37 pg/L), toluene (0.23 J pg/L), and trans-1,2-DCE (0.17 J to
0.22 J ug/L). The 1,1-DCA, cis-1,2-DCE, and vinyl chloride concentrations exhibit statistically
decreasing trends, with 95 percent UCLs and 95 percent UCBs below their EPA MCLs.
Concentrations of all other compounds were below their EPA MCLs.

Although the MW-44D concentrations and trends are favorable, monitoring well MW-42D,
located between the source and MW-44D, exhibits vinyl chloride concentrations (0.38 J to 4.6
ng/L) that continue to exceed the EPA MCL. The 95 percent UCL (4.94 ng/L) and 95 percent
UCB (3.43 pg/L) also exceed the EPA MCL. As such, MW-44D should continue to continue to
be gauged and sampled as a “sentinel” groundwater stabilization system monitoring well.

Technical Comments:

1. Following are general comments pertaining to the groundwater monitoring network:

a. Historically, concentrations of PCE, TCE, and DCE have significantly exceeded EPA
MCLs in Southern plume well pairs MW-48S/MW-48D and MW-49S/MW-49D (for
example, PCE at 280 pg/L, TCE at 200 pg/L, and DCE at 260 pug/L in October 2011).
However, these source area well pairs are not typically included in progress reports to
EPA. Excluding source area groundwater concentrations from monthly progress reporting
hinders assessment of source area remediation efforts and may be misleading to readers
who lack familiarity with the facility’s environmental record. Concentrations of
contaminants of concern in source area groundwater should be reported at least annually
so that impacts of both source area remedies and groundwater remedies can be better
evaluated.

b. Both the October 2010 and May 2012 letters seek to exclude vinyl chloride from the list
of contaminants of concern, citing a regional vinyl chloride plume detected during a 2001
direct-push investigation. However, the above-noted data review identified no vinyl



chloride detections in perimeter wells in the predominant upgradient and sidegradient
directions (MW-1S, MW-2D, MW-14, MW-36S, MW-36D, MW-46S, MW-46D, BMW-
2S, BMW-2D, BMW-3S, BMW-3D) and vinyl chloride is a reductive dechlorination
daughter product of the PCE and TCE contamination associated with the facility. Vinyl
chloride should remain a contaminant of concern for purposes of monitoring remediation
and attainment.

Groundwater analytical data for wells IW-04, IW-08, and PM-01 are included in progress
reports to EPA; however, the associated sampling locations are not identified on progress
report figures. Progress reports to EPA should include a figure identifying all sampling
locations.

2. Based on the current distribution of contamination, the proposed termination of EW-1
operations, and the above evaluation, the following revised groundwater monitoring network is
proposed.
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* Gauged semiannually but no longer sampled under the stabilization performance monitoring network
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2015_10 #115

2016_01 #116

2016_04 #117

MCL/PRG| 2014_03 #108| 2014_04 #109| 2014_06 #110{ 2014_10 #111| 2015_02 #112| 2015_04 #113| 2015_07 #114

MW-1S

1,1,1-TCA 200 - - 1U - - 1V - .- 1V - - 1u - - 1U
1,1-DCA 2.8 - - 1V - .- 1V - - 1uU - - 1u - 1U
1,1-DCE 7 - - 1u - - 1V - .- 1U - - 11U - - 1U
1,2-DCE 5 - - 1uU - - 1U - - 1u - - 1U - - 1V
1,2-DCE (total) 70 - .- 1v - - 1U - - 0.74 ) - -- 1U - - 0.25 )
Acetone 14000 - - 10U - - 10 us - - 10U - - 10U - - 321
Benzene 5 - - 1uU - .- 1V - - 1yU - - 11U - - 1U
Carbon tetrachloride 5 - - 1v - - 11U - - 1V - - 1U - - 1U
Chlorobenzene 100 - - 1V - - 1U - - 1V - - 1U - - 1U
Chloroform 80 - 1U - - 1U - - 1U - .- 1U - - 11U
Chloromethane 190 - .- 2 U - .- 2U - - 2U - .- 2U - .- 2 U
cis-1,2-DCE 70 - - 1U - - 1V - - 0.74 ) - - 1U - - 0.25 )
Ethylbenzene 700 - - 1u - - 1V - - 1U - - 1U - - 1U
Methylene chloride 5 - - 2 U - - 2 U - - 2 UB - - 2 U - - 2 U
PCE 5 - - 1U - - 1U - - 1U - .- 1uU - - 1U
Toluene 1000 - - 1V - - 1U - - 1u - - 0.19J - - 1u
trans-1,2-DCE 100 - - 1V - - 1U - - 1U - - 1U - - 1U
TCE 5 - - 1u - - 1u - - 1U - - 1v - - 1u
Vinyl chloride 2 - - 1U - -- 1u - - 1U - - 1V - - 1U
Xylenes (total) 10000 - - 1U - - 2 U - - 2 U - - 2U - - 2 U
MW-2D

1,1,1-TCA 200 - .- 1U - - 1U - .- 1U - - 1U - - 1U
1,1-DCA 2.8 - 1U - - 1U - 1U - 1U - 1U
1,1-DCE 7 =N 1U - 1U - 1U - 1U = 1U
1,2-DCE 5 B 1U - 1U - 1U - 1U - 1U
1,2-DCE (total) 70 - - 0.24) - - 0.711) - - 0.33 ) - - 1 - - 0.46 )
Acetone 14000 - - ov - - 10 U - - v - - ou - - 32
Benzene 5 - - 1U - - 1U - - 1V - - 1U - - 1U
Carbon tetrachloride 5 e 1u - 1U - 1U - 1U - 1U
Chlorobenzene 100 - - 1U - - 1U - - 1U - -- 1U - - 1U
Chloroform 80 S 1U - 1uU - 1U - 1U - 1U
Chloromethane 190 - - 2 U - - 2U - - 2U - - 2U - - 2 U
cis -1,2-DCE 70 - - 0.24 ) - - 0.71 ) - - 0.33) - - 1 o o 0.46 )
Ethylbenzene 700 - - 1U - 1v - - 1Uu - - 1u - - 1uU
Methylene chloride 5 - - 2V - - 2V - - 2V - - 2 U - - 2V
PCE 5 - 1U - 1U - 1U - 1U - 1U
Toluene 1000 - - 11 - - 1V - - 1v - - 1U - - 1U
trans -1,2-DCE 100 - - 11U -- - 1U - - 1U -- 1U - .- 1Uu
TCE 5 - 1U - 1U - 1U - 1U - 1U
Vinyl chloride 2 - 1U - - 1U - - 1U - .- 1U - - 1U
Xylenes (total) 10000 - - 1U - - 2 U - - 2 U - .- 2 U - - 2 U
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MCL/PRG| 2010_07 #94 | 2010_10 #95 | 2011 01 #96 | 2011 04 #97 | 2011_10 #99 | 2012 04 #101| 2012_10 #103] 2013_04 #105) 201308 #106| 2013_10 #107
MW-10 — — - -
1,1,1-TCA [ 200 | 1U 1U | 1u 1u | 1u | 1U | 1u | iU | - | 1U |
1,1-DCA 28 | 1u | 1u | 1U 1u | 1u | ivu | 1u v | - | 1uU
1,1-DCE | 1u 1u 11U 1u | 1u # 1u 1U 1V | 1u
1,2-DCE 5 1u | 10 | © TU L 1u 1U 1u 1u 1u | 1u
1,2-DCE (total) 70 1 14 21 073 7.5 3.4 0.85 ) 0.57 J _— 05
Acetone | 14000 10U 10U 2114 10U | 10U 10U 10U 100 -~ | 10U
Benzene 1 s | 1uv | 1u | iU 10U 1u | T | 1u | 1u == | 1U
Carbon tetrachloride 5 1U 1U 1U 1U 1U 1U 1U 1U - = 1uU
Chlorobenzene 100 | 21U iu | 1uU VN R L | 1u 1 U iu0 | =N 1u
Chloroform | 8 | 1u | v | 1u ] 1u | 1u | 1U | 1u | iv | - | 1y
Chloromethane | 190 2u Y 2U 2U 2U v 20 | 2u | e~ b 2V ]
cis -1,2-DCE — [ 70 (o] & ra S| v oy 35 | o PR 0 3. 45 N PO OP | SIS 72 0| ~=— | ieosyi|
Ethylbenzene | 700 | 1u 10 | 1u | 1v | 1u | 1y [ 1u | iU | w= | iu |
Methylene chloride 1 5 |1 2U 2 U B 2U _ 2u8 | 22U | 2 U 1 2 U | 20U | - e | 2U
PCE 5 1U 1u iu 1u 038 J 1u 1u 1u 1v
Toluene, . . 1000°} _  1U L 1y 1y 1V ___1u .} Au . iU g 01U - s R L
trans -1,2-DCE | 100 | v | 1u | 1y} 1U 0.23) v [ 1u | 1u - ol il
TCE 5 12 14 15 0.4 ) 5.2 17 057 0.36 J —— 0.36 J
Vinyl chloride 2 | v | 1u iU | 1u 1u | 1U 1u 1u | — 1U
Xylenes (total) | 10000 | 2u 2u | 2u | 2u | 2 U 2U 2U 1U - 2U
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1,1,1-TCA ~ 200 | == 1u | EEn S| 1U | 1u [ 1U | e )  1U
1,1-DCA 28 | ——— 1u - 1U iU 1u | 10 | 1u P 1u
1,1-DCE b7 st v | - ] 1uv | 1 | 1U | 10 | 1u | — VI
1,2-DCE 1 s ; — V| - 1v | 1u | v | 1u | v | == | 1u
1,2-DCE (total) 70 = 0.29 ) — 1U 1u 0.68 J 0.75 094 - - 1U
Acetone | 14000 | siw | 10U | - U | 0V | 10U | 10U oy | -~ | 10U
Benzene s s 1u —— 1U | 1u 1u ~1u | 1u = 1U
Carbon tetrachloride 5 - - 1U e 1 || 1u | 1U 1uv | 1U 1u | == I 1U
Chlorobenzene 100 | mom | 1U | o 1U iy |  08)J) 0.94) e g == | 042J |
Chloroform | 80 | | 1u | - | 1u | 1U | 1u | v | 1u | e ] 1u |
Chloromethane | 1%0 | == 22U 1 - | 2U | 2U |} 2U | 20 | 2vu |} e ) 22U
cis-1,2-DCE 70 | - 0.29 T 1u | 1U | oes8s | o751 | 094y ] U
Ethylbenzene | 700 | = - | v | —= | 1u | 1u | 1 | 1u | 1u | | 1u |
Methylene chloride 1 5 1 i 2U | e 2U 2UB | 2u | 2UB | 20U | - - A 22U
PCE 1 s ] == | 1U | - | 1u 1u | 1u | 1u | 1u | we | 1u |
Toluene [ 1000 | - | 1u _— 1u 1U 1U 1u 1u - 1u
trans -1,2-DCE 100 | == | 1U _— 1u 1| 1y | 1u | iv | -- | 1u |
TCE 5 1U 1u 1u 1U 1U 1U 1u
Vinyl chloride 1 2 s Y= - VN 1U 2 2.8 3.9 - iu
Xylenes (total) | 10000 | - 2u - 2u | 2U 2U 2u | 1U e || 20 |
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MW-11D
1,1,1-TCA 200 - 1U = 1U | 1u | iU | 1u | 10 | - DU,
T S - W - NS VI S I NS Y1 BN VA VI N 1T BT T
1,1-DCE [ 7 - | T 1u | 1u | 1u | 1u | 1U 1] = = 1JUD_|
1,2-DCE [ s | By — 1 1U | iz 1u | 1u 1U 1U 1U == 0.68 J
1,2-DCE (total) 70 - 0.92 J s 1 0.67 J 0.83 1 0.58 J o 1.2
Acetone | 14000 _—— 10U | == | v | 10U | 10 U 10 U 10U s 10 U
Benzene | i 1u | 2= 1u | 1U | 10 | 1U 1u | = 1U
Carbon tetrachloride ) - - 1U - 1u 1U 1U 1uU 1U - - 1U
Chlorobenzene | 100 | - o= B 1U - - ) 1V 1U iU 1u | 1U Il .ier 1U
Chloroform | 8 | - | 1u | -—— | 1y 11U 1u | 1u | 1u | - | iU
Chloromethane 1 190 | -~ | 2u | - 2u | 2u | 2 | 2v | 2u | - el 25l
cis -1,2-DCE | 70 | - |Eromaliad] I Pl | Gy | e |0 v | EREEEnE | 10
Ethylbenzene { 700 | T | 1u | 1U | 1u | iy [ 1u | -] 1u
Methylene chloride 1 5 ] == | 20U | == 2U 1 2U8 | 2U 2U | 2V | == 2U
PCE 5 — 1u | iv | 1U_ .| 1U 1u | 1u 1U
Toluene | 000 | - | 1u | e | 1u | 1u ) 1u | 1u | 1v | — 1U
trans -1,2-DCE 1 200 | - 1T 1u | - | 1u 1u | iu 1U 1v | - 1U
TCE . 5 1u | == 1U 1U 1U 1U 1U 1U
Vinyl chloride 2 - - 1u | e | iU . iv | 1u | 1y | 1u ) i 1 U ||
Xylenes (total) w000 | -~ | 2u | e | 2U 2U 2 U i 2U 1U — 2 U
MW-12
1,1,1-TCA 200 = 1U == 1U 1U 10 | 1u | 1u [ o .
1,1-DCA T 28 F = == | 1u | I [ oLy ] 1u | 1u | | 1U S -
1,1-DCE 1 7 e 1U | 1U 1U | 1U 1u | 1U _— —
120ce | s | -] 1U - 1 | 1u | 10U s T | s
1,2-DCE (total) 70 i 0.27 ) _— 33 1u 23 24 1 - -
Acetone | 24000 | @ - | ous | mreee 1wy | 10U | 1ov | 10U | 10U | —iss et "l
Benzene 1T s - v -~ (s oS TUE| 1U 1u | v | - -
Carbon tetrachloride ) - - 1V - - 1U v 1uU 1U 1U - - - -
Chlorobenzene | 100 | . 0.2 ——  |E=Sio%20 1u | 093J) 0.69 ) s all| — - ™
Chloroform | 80 - | 1u | - | 1u | 1v | 1U 1y | 1u | - 1 ey |
Chloromethane | 190 | -~ | 2u | -~ [ 2u | 2u ] 20 f 2u } 2V } == f o
cis -1,2-DCE | 70 | - 0.27 ) - 33 1y [ 24 Al = =
Ethylbenzene | 700 | e 1u G 1V . 042) ) 0550 | U 1u | == ==
Methylenechloride | 5 | - | 2u | - ] 20 | 2u | 2u | 2u8 | 2. u=41] - —
PCE I 5 | -~ 1 1U | ] 1u | 1u | 1u | 1iv | v - - -
Toluene 1 1000 — | 10 | o 4 LU | 1u | 1y | v e -
trans -1,2-DCE 100 2e ws 1U e || 10 1U 1U 1U 1U - -
TCE 5 1U - 1U 1U 1y 1U 1U — - -
Vinyl chloride o2 L - - 3.7 - - 13 1U 8.5 4.6 8.3 - - - -
Xylenes (total) | 10000 - 2 U R 2 U 5 93] 0.36J 2 U 1U S I
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MW-14
1,1,1-TCA 200 - 1U -~ - 1U 1U 1U 1U 1U - - 1U
1,1-DCA 2.8 - - 1U - 1U 1U 1U 1U iU - - 1U
1,1-DCE 7 - - 1U - - 1U 1U 1UuU 1U 1U - - 1U
1,2-DCE 5 - - 1U - - 1uU iU 1U 1U 1U - - iu
1,2-DCE (total) 70 - - 0.74 ) - - 091 0.92) 091 0:98 J 041 - - 0.98 J
Acetone 14000 - - 10U - 7.91 i0u 39 3.1 10U - - 10U
Benzene 5 - - 1U - - iU iu iU iuv iuv - - iU
Carbon tetrachloride 5 - - 1U - - iU iU iU iu iu - - 1U
Chlorobenzene 100 - 1U - - 11U 1U 1U 1U 1U - - 1U
Chloroform 80 - - 1U - - 35 1U 1U 1U 1U - - 1U
Chloromethane 190 - - 2U - - 2 U 2 U 2U 2 U 2 U - - 2 U
cis-1,2-DCE 70 - - 0.74 ) - - 09 0.92 1) 0.91 J 0.98 J 04) - - 0.98 J
Ethylbenzene 700 - - 1U - - 1U 1U 1U 1U 1U - - iU
Methylene chloride 5 - - 2 U - - 2 U 2 UB 2 U 2 UB 2 U - - 2U
PCE 5 - - 1uU - - 1U 1U 1U 1U 1U - - 1U
Toluene 1000 - - iu - - 1U 1U 0.18 J - 1U 1U - - 1U
trans-1,2-DCE 100 - - iU - - iu iU iU 1U 1U .- - iu
TCE 5 - - 1U - - 0.28 ) 1U 1U 11U 1U - - 1U
Vinyl chloride 2 - - 1U - - 1U 1U 1U iu 1U - - 1U
Xylenes (total} 10000 - 2 U - - 0.41) 2U 2 U 2 U iU - - 2 U
MW-17SA
1,1,1-TCA 200 1U 1U 1U 1U iU 1U 1U 1U - 1U
1,1-DCA 2.8 1U 1U 1U 1U 1U 1U iu 1U - - 1U
1,1-DCE 7 1U 1U 1U 1U 1U iU 1U 1U - 1U
1,2-DCE 5 1U 1U iu 1U 1U iU 1U 1U - - 1U
1,2-DCE (total) 70 1U 1U 0.34 ) 0.24 ) 1U 1U 1U 1U - 1U
Acetone 14000 10U 10U 10U 10U i0u 10U iouv iouv - - iou
Benzene 5 iU 1U iU iU iU 1U iU 1U 1U
Carbon tetrachloride S iu iu 1U 1U 11U 1U 1U 1U - - 1U
Chlorobenzene 100 1U 1U 1U 1U 1U 1U 1U iU - - 1U
Chloroform 80 1U 1U 0.31) 1U 1U 1U 1U 1U - - 1U
Chloromethane 190 2 U 2 U 2U 2 U 2U 2 U 2 U 2 U - - 2 U
¢is-1,2-DCE 70 1U 1U 0.34) 0.24 ) 1U iU 0.23 J iU - - 0.21}
Ethylbenzene 700 1U iU iU 1U iU 1U iU 1U - - iU
Methylene chloride 5 2 UB 2 U 2U 2 UB 2 U 2U 2U 2U - - 2 U
PCE 5 1U 1U iU iU 1U 1U 1U 1U - - 1U
Toluene 1000 1U 1U iU iu 1U 1U 1U 1u - - 1U
trans -1,2-DCE 100 1U 1U 1U 1uU iu 1U 1U 1U - - iU
TCE 5 1U 1U iU iU 1U iU iU iU iU
Vinyl chloride 2 11U 1U iU 1U 1U 1U 1U 1U - - 1uv
Xylenes (total) 10000 2U 2 U 2U 2 U 2U 2 U 2 U 1U - - 2U




ne - - nte - - nt - - ne - - nt - - 0000T (1e303) sauajAx
nt - nt - - nt - - nt - nt - z apLoIY2 [AUIA
Nt - - Nt - fSEO - - nt - - nt - - S Enll
nt - - Nt - - nt - - Nt - nt - - 00T 33Q-2'T- suoA
nt - - Nt - e nt - - nt - - Nt - - 000T auan|o}
Nt - - nt - - nt - e nt - - nt - - 5 10d
an ¢ - - ne - ne - - ne - - ne - - S apLiofya auajAylan
nt - nt - nt ol nt - nt e 00L auazuaqiAy13
%50 - - Nt - - 650 e 210 - - 820 - oL 120-2'T- 5P
nte - - ne - - ne - - nt - - ne - - 061 aueylawoJo|yd
nt - - Nt - - Nt - - nt - - nt - - 08 w104010]YyD
Nt - - nt - - Nt - - nt - nt - - 00T auazuaqoto|yl
nt - - nt - - nt - - Nt - - nt - - S aptliojyaes1a) uogJeny
Nt - - nt - - nt - - nt - - nt - - S auazuag
n ot - - N ot - n ot - sz - - n ot - - 000vT 3uoAY
%S0 - - nt - e 650 - - nt - - 820 - oL (12303} 300-Z°T
nt - - nt - - nt - - nt - - nt - - S 330-27°T
nt - - Nt - Nt - nt - - Nt - - L PA-T'T
Nt - - nt - - nt - - nt - - nt - 8¢ v2Q-T'T
nt -act nt Soass nt i nt - - nt - - 007 VoL-T'T'T
VSLT-MIN
ne - - ne - - ne s nte - - Nt - - 0000T (1e303) sauajAx
Nt - - nt - - nt - - Nt - Nt - - 4 apuojy2 |AUIA
Nt - - nt - e nt - - nt -l Nt - S Ee]l]
nt - - Nt - - nt - - nt - - nt - - 00T 3)Q0-2'T- suoA
nt - nt - nt - nt - nt - 000T auan|ol
nt - - Nt - - Nt - - nt - - nt - - S 30d
ne - - ne - an z - ne - ne - S apo|y3 3u3jAYIBN
nt - - nt - - nt - - nt - - nt - - 0oL suazuaqAyll
(140 - - 180 - - nt . 880 - - S0 - - oL 330-2'T- 51
ne - - nte - - ne - - ne - - nt - - 061 3ueyIdWOoIolYd
nt - - nt - nt . nt - - Nt - - 08 w104010|YyD
Nt - - Nt - - nt - - nt - - Nt - - 00T auazuaqoJto|yd
Nt - - Nt - - nt - - nt - - nt - S aplIo|ydeIa) uogq.ed
nt - - nt - - Nt - - nt - - Nt - - S auazuag
n ot - - N ot - 8y - an ot - - N o1 - 000%T au0332Y
rteo - 18,0 - nt = 880 - rso - 0L (1e303) 330-2°T
nt - - nt - - nt - - Nt - - nt - - S 320-2'T
nt - - nt - - nt - - Nt e nt - - L 300-1I'T
nt I Nt - - nt - - nt - - nt - - 87 v2Q-1°T
nt o nt s nt - - Nt e nt i 007 VoLT'T'T
B vT-MIN

LTT# 0 9TOZ |9TT#H TO 9TOZ |STT# OT STOZ |vTT# L0 STOZ |ETT# ¥O STOZ |ZTT# 20 STOZ |TTT# OT ¥I0Z |OTT# 90 YIOZ |60TH# ¥O YIOZ |80TH# £0 YIOZ |DUA/OW



MCL/PRG| 2010_07 #94 | 2010_10 #95 2011 01 #96 | 2011_04 #97 | 2011_10 #99 2012_04 #101| 2012_10 #103 2013_04 #105| 2013_08 #106 2013_10 #107
= p— S— Se— — S—— — se— e ——————

MW-17D

1,1,1-TCA 200 1U 1U 1U 1U 1U 1U 1U 1U - - 1U
1,1-DCA 2.8 1U 1U 1U 1U 1U 1U 1U 1U - - iU
1,1-DCE 7 1U 1U 1U 1U 1U 11U 1U 1U - e iU
1,2-DCE 5 1U 1U 1U 1U 1U 1U iv 1U - - 1U
1,2-DCE (total) 70 1U 0.28 ) 0.83) 0.38 ) 0.24 ) 1U 1U 1U - - 0.42 )
Acetone koca 10U 10U 10U 10U 10U 10U 2.8 1B 10U - - 10U
Benzene 5 1U 1U 1U 1U 1U 1U 1U 1U 1U
Carbon tetrachloride 5 1U 1U 1U 1U 1U iU 1U 1U - - iu
Chlorobenzene 100 1U 1U 1U 1U 1U iU 1U 1U -] 1U
Chloroform 80 1U 1U 0.31) 1U 1U 1U 1U 1U - - 1U
Chloromethane 190 2 U 2 U 2 U 2 U 2U 2 U 2 U 2 U - 2U
cis-1,2-DCE 70 0.18 ) 0.28 J 0.83) 0.38 ) 0.24 ) 0.2 0.22) 0.2) - - 0.42)
Ethylbenzene 700 1U 1U 1U 1U 1U 1U iU 1U - - 1U
Methylene chloride 5 2 UB 2 U 2 UB 2 U 2 U 2 U 2 U 2U - - 2 U
PCE 5 1U 1U 1U iU iu 1U iuv iu - - 1U
Toluene 1000 v 1U iu 1U 1U 1U 1U 1U - - 1U
trans -1,2-DCE 100 iU 1U 1U 1U 1U 1U 1U 1U - - 1U
TCE S 1U 1U 1U 1U 1U 1U 1U 1U - - 1U
Vinyl chloride 2 1U 1U 1U 1U 1U 1U 1U 1U - - 1U
Xylenes (total) 10000 2 U 2U 2 U 2 U 2 U 2U 2 U iU - - 2 U
MW-20S

1,1,1-TCA 200 - - — - - - 1U 1U 1U iU
1,1-DCA 2.8 e e - - - - 1U 1U 1U 1U
1,1-DCE 7 - - _— S S - B 1U 1U 1u 1U
1,2-DCE 5 - - - - - - - - - - 1U 1U 1U 1U
1,2-DCE (total) 70 - - - - - - - - 1U 1U 1U 1u
Acetone 14000 E_— S - — S - 10U 10U 42) 10U
Benzene 5 - - - - - - - - - - - - iU iU iu 1U
Carbon tetrachloride 5 - - - - - - - - - 1U 1U 1U 1U
Chlorobenzene 100 - - - - - - 1U 1U 1U 1U
Chloroform 80 - - - .- - - - - - - - 1U iU iU 1U
Chloromethane 190 - - - - - - - - - - 2 U 2 U 2U 2 U
cis-1,2-DCE 70 - - - . S - - 1U 1U 1U 1U
Ethylbenzene 700 - - - - - - - - 1U 1U 1V 1U
Methylene chloride S - - - - - - - - - - - 2U 2U 2U 2 U
PCE 5 : - - - - - - - - - - - 03] 0.35) 031 1U
Toluene 1000 - _— - - - - - - - iU 1U iU iU
trans-1,2-DCE 100 . - - - - - 1U 1U 1U iU
TCE 5 - - - - - - - - - - - - 0.69J 0.69J 1U 0.2
Vinyl chloride 2 - - - - - - - - 1U iU 1U 1U
Xylenes (total) 10000 - .- — - - R - 2 U 1U 2 U 2 U
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—= = — IIIIIII
MW-20D
1,1,1-TCA [ 200 | - iy | -- | 1u ] - | —-- | 1U | | - - 1u |
1,1-DCA | 28 | - | 1U | —= | 1v | -- 1 - | 1u | -- | -~ 1y
1,1-DCE 7 T -} 1u | -~ | iU 1 . - | 1u | | —- TG
1,2-DCE 55 = 1u - 1y - - 10 | o - iv
1,2-DCE (total) 70 - - 29 - 27 - e == 7.9 . - - == 43
Acetone 14000 - - 10U -= 1 10UV == -- ] 10U R - == U
Benzene , s e | 1U | = | iu _ - 1u =w_ | -] 1u
Carbon tetrachloride 5 - == 1U - - 1U - - - - 1U - - - - 1y
Chlorobenzene | 100 == | 1U wae )] 1U | e - | iU ] - - . 1U
Chloroform. 80 | == | iU | e i 1U | - - -- 1 1y ] akon s 1u
Chloromethane | 190 | === 2U - - j 2U | -~ - | - 22U | i | - - st 214
cis-1,2-DCE {70 | @ -- _yl lmw.|[.,| - e oer @ 0 - ] e i 7.9 i | - AR
Ethylbenzene | 700 -~ | 1u | T - . 1u - | - - 1u |
Methylene chloride 1 5 - - 2 U - .- 2 U - - Q - - 2U - - 2= 2U
PCE 5 | A 98 —_ 18 — 1] =% 1U B o 1U
Toluene 1000 ) =~ == ) 1u = 1V | orsar - - 1U - - - - 1y
trans -1,2-DCE 1 w0 | -] 1y = 0.68 J = T T == ] - 1u |
TCE 5 - - 100 .- 46 - - - - 1.6 - - - - 0.62)
Vinyl chloride | I e | 1u | —= _ [ltSi0i35EE 8 - = |ERon3pite| - - 1u |
Xylenes (total) 10000 - - 2 U - - 2 U - - - -~ 2 U - .- - - 2 U
MW-22D
1,1,1-TCA ~ | 200 | - | 1uU — - 1U - -—— | 1u | S e 1U
1,1-DCA 28 | as | 1U i S 1u — - iU | - s 1U
1,1-DCE b 7=l . 1U = 1U s cas S— 1u | -] e ] Tilin |
1200E O T I VI N1 N 150 A==y = M W 550 I [ 1 Y
1,2-DCE (total) 70 - 1.5 s 14 - e i 1 e KCRE 1.1
Acetone | 14000 { - 10 UB e | VI — -] 10U | e - o 10U |
Benzene s 1 -1 1U | e 10 | ==_| = 1U —— == | 1U
Carbon tetrachloride ) - - 1U - - 1U - - - - 1u -~ - - - 1U
Chlorobenzene ﬁ 100 | e 1U | - - iU | - - - - 1U - | - 0171 |
Chloroform | & | - ] 1U | - 1U - | - - 1u | - -] 1u |
Chloromethane 150 | - - 20 - - 2u | — - - 2 U - - - 2U |
cis -1,2-DCE 1| 70 | - - |l S s ] -] SRR (S | SRR I S
Ethylbenzene | 700 | i | 1y - 1 | == [ D= 1u - - 1uU
Methylenechloride | 5 | -- 1 2UB | - | 2 U == Skl 2U et | - - 0.36)
PCE [ s | -~ | 1U - 1 1U == == 1U - | e 1y
Toluene | 1000 | = | 1u | - iu | - [ _— v | - ] 1U
trans -1,2-DCE 100 — 1U - 1u S - 1U J_— - 1V
TCE 5 s 1U - 0.16 J - - g 1U - - 1u
Vinyl chloride L 2 -- == 1U == - 1U -~ - - - iU | - - - - 1V
Xylenes (total) h 10000 | — 2U @ﬁ I 20 | - — | 2u | B U 20U
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MCL/PRG| 2010_07 #94 | 2010_10 #95

MW-275

2011_01 #96

2011_04 #97

2011_10 #99

2012_04 #101

2012_10 #103

2013_04 #105
——— —

2013_08 #106 | 2013_10 #107

1,1,1-TCA
1,1-DCA
1,1-DCE
1,2-DCE
1,2-DCE (total)
Acetone
Benzene

Carbon tetrachloride

Chlorobenzene
Chloroform
Chloromethane
cis-1,2-DCE
Ethylbenzene

Methylene chloride

PCE

Toluene
trans -1,2-DCE
TCE

Vinyl chloride
Xylenes ?on.m:

—1

1U
1u
||HC.|.
1y
19
10U
1U
1U
1U
1V

1U
1U
1U
14U
14
10U
1U
1u
1U
1U

-

MW-30S

1,1,1-TCA
1,1-DCA
1,1-DCE
1,2-DCE

1,2-DCE (total)

Acetone
Benzene

Carbon tetrachloride

Chlorobenzene
Chloroform
Chloromethane
cis-1,2-DCE

mm:«__um:Nm:m

Methylene chloride )

1V

[ - v |

5.4

039
1U
0.76 J

10|

g —— | 0321

ek W

1 -

1u
iu
1U
1U

IR (=577 5

- 2uU
5.4

1U

PCE -
Toluene
trans-1,2-DCE
TCE

Vinyl chloride

Xylenes NSS:

T ST I
- 11
- == o = H C e
g 1U
S 5.2
= 8.5

2U

1200

10U
1U
1V

25
2U

1200

1U
2 U

13

= 72
o === 1 Ul
e 0.57
= 23
= 4.2
B - - 2U
E - 1y

1U

11

4.1

71

2U

- 028 |
- 1U
e s 1 “4|
. 2.3
- 2 U
- 93
—_—| 1U
== | 24U
- AT8 )

o= LU
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MW-31S

1,1,1-TCA 200 1U 1U 1u 1U 1U 1U 1U 1u - - 1U
1,1-DCA 2.8 11U 1U 1U 1U 1U 1U 1U 1U - - 1U
1,1-DCE 7 1U 1U 1U 1U 1U 1V 1U 11U - -- 1U
1,2-DCE 5 1U 1U 1V 1U 11U 1U 1U 1u - - 1U
1,2-DCE (total) 70 1U 11U 1U 11U 11U 1V 1U 1U - - 1U
Acetone 14000 10U 10U 10U 10U 10 UB 0V B 10U 10U - - 10U
Benzene 5 1U 1U 1U 1U 1U 1U 1U 11U - - 1U
Carbon tetrachloride 5 iU 1U 1U 1U 1U 1U 1v 1U - - 1U
Chlorobenzene 100 1U 1U 1U 1U 1U 1U iU 1U - - 1U
Chloroform 80 1U 1U 0.32) 1U 1U 1U 1U 11U - - 1U
Chloromethane 190 2U 2 U 2 U 2 U 2 U 2U 2U 2U - - 2U
cis-1,2-DCE 70 1U 0.21) 1U 0.2) 1U 0.19 J 1U 017) - - 0.17 )
Ethylbenzene 700 1U 1U 1U 1U 1U 1U 1U 1V - - iU
Methylene chloride 5 2 U 2 U 2 U 2 U 2 U 2 U 2U 2 U - - 2U
PCE 5 11U 1U 11U 1U 11U 1U 1uU 1U - - 1U
Toluene 1000 1U 1U 1U 1U 1U 1U iuvu 1u - 1U
trans -1,2-DCE 100 1U 1u 1u 1U 1U 1U 1U 1U - - 1U
TCE 5 11U 11U 1U 1U 1U 1U 1U 11U - - 1U
Vinyl chloride 2 1U 1U 11U 1U 1U 1U 1U 1uU - - 1U
Xylenes (total) 10000 2 U 2 U 2U 2 U 2U 2 U 2U 1U - - 2U
MW-35S

1,1,1-TCA 200 I 1U - 1U 1U 1U 1U 1U - - 1U
1,1-DCA 2.8 - 1U - 1U 1U 1U 1U 1U - 1U
1,1-DCE 7 - 1U - 1U 1U 1U 1U 1U — 1U
1,2-DCE 5 - - 1U - - 1u 1U 1U 1U 1U - - 1U
1,2-DCE (total) 70 - - 031 - - 1u 0.57 ) 0.28 ) 0.29J 1U - - 0.34)
Acetone 14000 - - 10U - - 10U 10U o0V 10U 10UV - - 10U
Benzene 5 - - 1U - - 1U 1U 1U 1U 1U - - 1u
Carbon tetrachloride 5 - - iU - - 1V 1U 1U 1V 1U - - 1U
Chlorobenzene 100 - - 1U - - 1U 1U 1U iU 1U - - 1U
Chloroform 80 - - 1U - - 1U 1U 1U 1U 1U - .- 1U
Chloromethane 190 - - 2U - - 2 U 2U 2U 2U 2 U - 2U
cis-1,2-DCE 70 - - 0.31) - - 1U 0.57 ) 0.28 J 0.29 ) 1u - - 0.34 )
Ethylbenzene 700 - - 1U - - iU 1U 1Uu 1u 1U - - iU
Methylene chloride 5 - - 2 U - - 2 U 2 UB 2 U 2 UB 2 U - - 2 U
PCE 5 1U 1U 1U 1U 1U 1U 1U
Toluene 1000 - - 1U - - 1V 1U 1U 1U 1U - - 1V
trans -1,2-DCE 100 - - 1U - - 1v 1u 1U 1u 1u - - 1v
TCE 5 1U 1U 1U 1U 1U 1U 1U
Vinyl chloride 2 - - 1U - - 1U 1U 1U 1U 1U - - 1U
Xylenes (total) 10000 - - 2U - - 2U 2 U 2U 2U 1u - - 2U
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MW-36S

1,1,1-TCA 200 1U 1U 1U 1U 1U 1U 1U 1U - - 1U
1,1-DCA 2.8 1U 1U 1U 1U 1U 1U 1U 1U - .- 1U
1,1-DCE 7 1U 1U 1U 1U 1UvU 1U 1U 1U - - 1U
1,2-DCE 5 1U 1U 1U 1U 1U 1U 1U 1U - - 1U
1,2-DCE (total) 70 1U 1U 1U 1U 1U 1U 1U 1U - - 1U
Acetone 14000 U 10 UB 10U 10U 10U 10U 10UV 10UV - - 10U
Benzene 5 11U 1U 1U 1U 1U iU 1U 1U - - 1U
Carbon tetrachloride 5 11U 1U 11U iU iU 1U 1U 1U - - 1U
Chlorobenzene 100 11U 1U 11U 1U 1V 1U 1U 1U - - 11U
Chloroform 80 1U 1U 0.31) 1U iU 1U 1U 1U - 1U
Chloromethane 190 2U 2 U 2U 2 U 2 U 2U 2U 2 U - 2 U
cis-1,2-DCE 70 V) 1U 1U 1U 1U 1U 1U 1U - - 1U
Ethylbenzene 700 1U 1U 1U 1U 1U 1U 1U 1U - - 1U
Methylene chloride 5 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2U - - 2 U
PCE 5 1U 1U 1U iU 1U 1U 1U 1U - - 1U
Toluene 1000 1U 1U 1U 1U 1U 1U 1U 1U - .- 1U
E:M-H,chm o 100 1U 1U 1U 1U 1U 1U 1U 1U - - 1U
TCE 5 1U 1U 1U 1U 1U V) 1U 1U - - 1U
Vinyl chloride 2 1U 1U 11U 11U 11U 11U 1U 1U - - 1U
Xylenes (total) 10000 2U 2U 2 U 2 U 2 U 2 U 2 U 1U - - 2 U
MW-36D

1,1,1-TCA 200 1U 1U 1U 1U 1U 1U 11U iv - - 1U
1,1-DCA 2.8 1U 1U iU 1U 1U 1U 1U 1U - - 1U
1,1-DCE 7 1U 1U iU 1U 1U 1U 11U 1U - - 1U
1,2-DCE S 1U 1U 1U 1U 1U 1U 1U 1U - - - 1U
1,2-DCE (total) 70 1U 1U 1U 1U 1U 1U 1U 1U L. 1U
Acetone 14000 00U 10 uB 29 10U 10U 10U 10U 0u - - 10U
Benzene 5 1U 1U 1U 11U 1U 1U iU 1U - - 1U
Carbon tetrachloride 5 1U 1U 11U 1U 1U 1U 1U 1U - 1U
Chlorobenzene 100 11U 1U 11U 1U 1U 1uU 1U 1U - - 1U
Chloroform 80 11U 11U 11U 1U 1U 1U 1U 11U - - 1U
Chloromethane 190 2U 2 U 2U 20U 2U 2 U 2U 2U - 2 U
cis-1,2-DCE .\..Q|. 1U 1U 1U 1U 1U 1U 1U 11U - - 1U
Ethylbenzene 700 1U 11U 1U 1U 1U 1U 1uv 1U - - iU
Methylene chloride 5 2U 2 U 2 UB 2 U 2U 2 U 2U 20 - 2U
PCE |m N 11U 1U 1U 1U 1U 1U 1U 1U - - 1U
Toluene 1000 1U V) 1U 11U 11U 1U 11U 1U - - 1U
trans -1,2-DCE 100 1U 1U 1U 1U 1U 1U 1U iv | - 1U
TCE 5 1U 1U 1U 1U 1U 1U 11U 1U - - 1U
Vinyl chloride 2 1U 1U 1U 11U 1U 1U 1U 1U - - 1U
Xylenes (total) 10000 2 U 2 U 2U 2 U 2U 2 U 2 U 1U - - 2 U
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MW-375

1,1,1-TCA 200 — 1U - iy | - == v | — _— 10 |
1,1-DCA 28 e 1U | = 1U D = - 1u | e | - | 1U |
1,1-DCE - | 7 _— 1u | - 1U s . 1u | — = | 1U
1,2-DCE s | o 1U P 1U o - 1U —_ - 1U
1,2-DCE (total) 70 —_— 19 - 49 o — 2.9 - s 4.4
Acetone 14000 § smen 10 UB - - I 10U : <= piatinis | 10 - -~ i 10U

U
U 1U
U
U
U

Carbon tetrachloride 5 -- - 1Uu - - 1U - - - -
Chlorobenzene 100 - - 1u - - 1U s || s | - - - - 1U

Chloroform H 80 w - - ! 1U “r R - 1u | i | - - - l o Q iV |
Chloromethane L_. 190 | - 20 ] e g | 2U | e | ~-- 1 u | e | - 2U

. - 44

- —_

- :bvo - E -
U - S 1U

cis-1,2-DCE ) 4195
Ethylbenzene | 700 - - iU . - -
Methylene chloride | 5 —— 2y & _ -
PCE S - - 12 - - 4.3 - .- - o e
Toluene 1000 | - . _1u |
trans-1,2-DCE 100 - - 0.29 J - - 078J | | - - —
TCE 5 - - 9.1 e 6.5 - - - 1"
Vinyl chloride 2 - - 1U - - 1U - - I - -

Xylenes (total) | 10000 | -- 2U - = 0.26) - - - -
MW-38S
1,1,1-TCA [ 200 | == 1U == - Dry == == - Dry e | e | -- Dry
1,1-DCA 2.8 | e | 1U _— - Dry - % = - Dry s s - Dry
1,1-DCE | 7 | - | 1U | - - Dry | i | - - -~ Dry | - - == | - Dry |
1,2-DCE _ s | ] 1u o ~ Dry | - = ~ Dry = s | ~Dry |
1,2-DCE (total) 70 - - 24 — -- Dry - == - - -- Dry - - - == -- Dry
Acetone | 14000 s 10 U i - Dry - = = - Dry | e | e | - Dry |
Benzene | 5 IS | 10 | o | -- Dry 1 —— ﬁ - - - Dry - e - - ] - Dry |
Carbon tetrachloride 5 - - . 10U | - [ -- 02 - - = & = Dry B I Dry
Chlorobenzene 100 - - 1U = om -- Dry - - - - Dry - I i | - Dry |
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Appendix B

EPA Groundwater Statistics Evaluation
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Statistics were completed for wells within or adjacent to the mapped EW-1 capture zone.
Statistics were completed for wells evaluated for removal from the monitoring program.
Statistics could only be completed for contaminants of concern with four or more detections.
Early results were omitted if negative results were predicted by linear regression trend.
Non-detect results were omitted if the reporting limit exceeded the highest detection.
Run August 2016 (EPA_2014_GWStatisticsTool_08112014 final_)

Monitoring MW-02D MW-7 MW-10 MW-10 MW-11B MW-11B MW-11B MW-11D MW-12
Event cis|2DCE PCE cis12DCE TCE Chlorobenzene cis|2DCE | Vinyl chloride | cis[2DCE Chlorobenzene
7/1/2010 1.6 -- | 1.2 - -- - - -
10/1/2010 1.3 03] 1.4 1.4 1 U 0.29 ] 11U 0.921] 021
1/1/2011 1.4 -- 2.1 1.5 -- -- -- -- --
4/172011 0.68 J -- 07317 041 1uU () 1U 1 0.62 1]
10/1/2011 1.2 0.341] 7.2 5.2 1 U 1U 1U 0.67 1] 11U
4/1/2012 0.811] -- 3.4 1.7 0.81] 0.68 J 2 0.83] 0.931]
10/1/2012 0.531] 041 0.851] 0.571] 0.941] 0.751] 2.8 1 0.69 1
4/1/2013 0.411] -- 0.571] 0.36] I 0.941] 39 0.58 1 1
10/1/2013 0.321] 0.23] 0.51] 0.36 ] 0421] U 11U 1.2 --
4/1/2014 0.24] - 0.22] 0.221] 0.86J 1U 1 0.58 ] 0.641]
10/1/2014 07117 11U 0.23 ] 0.24 ] 0.22 ] 11U 021] 0.74 ] 0.23]
4/1/2015 0.331] -- 0.28 ] 0.251] 0.521 1U 0.46 ] 0.6] 1U
10/1/2015 I 11U 1.8 0.63] 1U 11U () 0.84 1] U
4/1/2016 0.461] -- 031 0.36 ] 0.621] 0.26 ] 0.66J 0917 0.18 1]
MCL/PRG: 70 5 70 5 100 70 2 70 100
STATISTICS:
Data Points 14 4 14 9 12 5 12 12 I
Trend decreasing none decreasing none none none none none none
95% UCL 0.996 0.402 3.66 1.2 1.03 0.868 2.69 0.923 1.01
Chebyshev Chebyshev | KM Chebyshev KM Chebyshev KM Chebyshev
UCL Method | Student’s t UCL |[Student's t UCL UCL UCL UCL Student's t UCL UCL Student's t UCL UCL
95% UCB 0.734 0.594 1.23 0.57 0.978 1.52 3.86 1.02 0.759
Ordinary Least | Ordinary Least| Theil-Sen/ Theil-Sen/ Ordinary Least | Ordinary Least | Theil-Sen/ Ordinary Least | Ordinary Least
UCB Method Squares Squares Mann-Kendall | Mann-Kendall Squares Squares Mann-Kendall Squares Squares
Notes
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Monitoring MW-30S MW-30S MW-30S MW-30S MW-30S MW31S MW-40D MW-40D MW-40D
Event cis12DCE PCE trans12DCE TCE Vinyl chloride cis2DCE cis12DCE PCE trans 12DCE
7/1/2010 -- - -- -- - 11U - - -
10/1/2010 5.1 16 0.33 ] 6.8 30 0.211] 28 81 0.69 1
1/1/2011 -- -- -- - -- 11U -- - --
4/1/2011 - - -- - -- 021 -- - -
10/1/2011 5.4 11 1U 52 8.5 1U 24 46 0.84]
4/1/2012 - -- -- -- -- 0.191 - -- --
10/1/2012 1200 13 I 4.1 71 U 28 28 0.46 ]
4/1/2013 -- -- -- -- -- 0.17 1] -- -- --
10/1/2013 93 4.8 1.7 2 59 0.171] 27 23] 0417
4/1/2014 -- -- - -- - 1uU - - -
10/1/2014 48 53 1.5 1.7 21 0.28 J 27 19 ] 041]
4/1/2015 - - - - - 1U -- - -
10/1/2015 79 39 042] 1.5 39 0.171] 24 11 0.611]
4/1/2016 - -- - -- - 0.16 ] - - -
MCL/PRG: 70 5 100 5 2 70 70 5 100
STATISTICS:
Data Points 6 6 6 6 6 8 6 6 6
Trend none decreasing none decreasing none decreasing none decreasing none
95% UCL 1078 13.1 10.1 5.34 54.7 0.25 29.6 55.7 0.713
Chebyshev KM Chebyshev Student’s t
UCL Method UCL Student's t UCL UCL Student's t UCL {Student's t UCL ,Orncv\m:g UCL|Chebyshev UCL| Student's t UCL UCL
95% UCB 2390 7.77 21.7 2.17 88.2 0.262 29.9 28.4 0.798
Theil-Sen/ | Ordinary Least Theil-Sen/ Ordinary Least | Ordinary Least |  Theil-Sen/ Theil-Sen/ Ordinary Least |Ordinary Least
UCB Method | Mann-Kendall Squares Mann-Kendall Squares Squares Mann-Kendall | Mann-Kendall Squares Squares
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Groundwater Statistics Tool
UCL calculations and summary statistics for data sets that are normally distributed

Site Name Harcros .
Operating Unit (OU) EW1 .—.-.m_an_ Line
Type of m|<m_:m.=o: Remediation ® Detected Data Ordinary Least Squares
Date of Evaluation R 8/1/2016 6 e Cleanup Level — — = Upper Confidence Band
Person performing analysis JLK
5

Chemical of Concern PCE
Well Name/Number MW7 = 4
Date Units Date Y
Concentration Units ug/L § 3

o
Confidence Level 95% m 2
Number of results 4 m
Number < cleanup level 4 1
Are any potential outliers present? No hlllllll.ﬂllllllllh.l..l..nllf
Mean of concentration 0.318 Oft——sme——— _
Standard deviation of concentration 0.0714 10/1/2010 10/1/2011 9/30/2012 9/30/2013
t-value for UCL calculation 2.353 ¥ Date s P
95% Upper Confldence Limit (UCL) 0.402 When is the
Method for calculating UCL Student's t UCL concentration Not applicable - slope is not
Value of 95% Upper Confldence Band aE predicted to exceed statistically increasing
value at final sampling event . the MCL?
Trend calculation method Ordinary Least Squares Message: None,
Cleanup level 5
Source of cleanup level MCL
Is the trend decreasing or statistically Yes

insignificant?

Draft version - Do not distrubute
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Groundwater Statistics Tool
UCL calculations and summary statistics for nonparametric data sets

Site Name

Operating Unlt (OU)

Type of Evaluation

Date of Evaluation

Person performing analysis

Chemical of Concern

Well Name/Number

Date Units

Concentration Units

Confidence Level

Number of results

Number < cleanup level

Are any potential outliers present?

Mean of concentration

Standard deviation of concentration

95% Upper Confidence Limit (UCL)

Method for calculating UCL

Value of 95% Upper Confidence Band
value at final sampling event

Trend calculation method

Cleanup level

Source of cleanup level

Is the trend decreasing or statistically
insignificant?

Harcros -
= Trend and UCL Lines
ReTeiaten & Detected Data Theil-Sen
8/1/2016 6 Cleanup Level == = Upper Confidence Band
JLK
5
TCE -
MW10 3!
Date .m 3
ug/L. =
)
95% A 4
(=] [ -
w v 1 T - - hanndh £ PN
Yes Ot I AL S, =
0.521 4/1/2012 8/1/2013 12/1/2014 4/1/2016
0.464 Date
1.2 When'is the
Chebyshev UCL concentration Not applicable - slope is not
predicted to exceed statistically increasing
0.57 | the MCL?
Theil-Sen/Mann-Kendall |Random Seed Used 53988.67188
5 Message: None.
MCL
Yes

Draft version - Do not distrubute
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Groundwater Statistics Tool
UCL calculations and summary statistics for data sets that are normalily distributed

Site Name Harcros )
Operating Unit (OU) EW1 Trend Line
Type of Evaluation Remediation Detected Data Ordinary Least Squares
Date of Evaluation : 8/1/2016 80 Cleanup Level — = = Upper Confidence Band
Person performing analysis JLK

70
Chemical of Concern cis12DCE 60
Well Name/Number MW11B =
Date Units _ Date El >0
Concentration Unlts ug/L § 40

[1]

Confidence Level 95% m 30
Number. of resuits 5 m 20
Number < .o_mm::_u level o 5 10
Are any potential outliers present? No
Mean of concentration 0.584 0 = L o o e
Standard deviation of concentration 0.298 10/1/2010 8/1/2012 6/2/2014
t-value for UCL calculation 2.132 ., . ~ Date -
95% Upper Confidence Limit (UCL) 0.868 When is the
Method for calculating UCL Student's t UCL concentration Not applicable - slope is not
Value of 95% Upper Confidence Band 152 predicted to exceed statistically increasing

value at final sampling event

Trend calculation method

Ordinary Least Squares

Cleanup level 70
Source of cleanup level MCL
Is the trend decreasing or statistically Yes

insignificant?

the MCL?

Message: None.

Draft version - Do not distrubute
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Groundwater Statistics Tool
UCL calculations and summary statistics for data sets that are normally distributed

Draft version - Do not distrubute

Site Name Harcros )
Operating Unit (OU) _ EW1 Trend Line
Type of Evaluation Remediation ¢ Detected Data Ordinary Least Squares
Date of m.<m_:.m.=o_.._ 8/1/2016 80 Cleanup Level — — = Upper Confidence Band
Person performing analysis JLK
70

Chemical of Concern cis12DCE 60
Well Name/Number MW11D =
Date Units Date g 0
Concentration Units ug/L 5 40

£ 30
Confidence Level 95% g
Number of resuits 12 m 20
Number < cleanup level 12 10
Are any potential outliers present? No
Mean of concentration 0.822 0 S d
Standard deviation of concentration 0.195 10/1/2010 8/1/2012 6/2/2014
t-value for UCL calculation 1.796 BIAs . a i ‘Date sl T
95% Upper Confidence Limit (UCL) 0.923 When is the
Method for calculating UCL Student's t UCL concentration Not applicable - slope is not
Value of 95% Upper Confidence Band o predicted to exceed statistically increasing
value at final sampling event : the MCL?
Trend calculation method Ordinary Least Squares Message: None.
Cleanup level 70
Source of cleanup level MCL
Is the trend decreasing or statistically Y
insignificant? &
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Groundwater Statistics Tool
UCL calculations and summary statistics for data sets with nondetects

Data, including imputed values

r

Draft version - Do not distrubute

Site Name Harcros Trend and UCL Lines cls12DCE

Operating Unit (OU) _ EW1 o Daeciibats o eiatacted Dats Date | Concentration| Data | imputed

._.<vm oam‘m._:ﬂzo.: = Remediation Ordinary Least Squares - = = Upper Confidence Band :.u.u»mv _?._E.E | Quaiifier | value®

Date of Evaluation 8/1/2016 o CleenupLevel 40452 0.27 J 0.27

Person performing analysis JLK 80 40634 33 3.3

70 40817 1 U 0.16

Chemical of Concern cis12DCE 41000 23 23

Well Name/Number MW12 60 41183 2.4 2.4

Date Units . Date w < 41365 1 1

Concentration Units ug/L 3 41730 2.2 2.2
840 41913 0.49 ! 0.49

Confidence Level 95% g 42095 0.2 J 0.2

Number of resuits 11 g 30 42278 1.7 17

Number of detected resuits 10 S - 42461 2.2 2.2

Number of non-detected results 1

Detection frequency 5 91% 10

Number at or below cleanup level 11 . s

Are any potential outilers present? No

e .oo:om::mn_o: . i 10/1/2010 8/1/2012 " 6/2/2014

Standard deviation of concentration 1.01

95% Upper Confidence Limit (UCL) 2.92 Whenis the

Method for calculating UCL KM Chebyshev UCL concentration Not applicable - siope Is not

Value of'95% Upper Confidence Band 3 predicted to exceedithe statistically increasing * Note that the Imputed value column also includes the

vaiue at final sampiing event MCL? actual value for detected samples. This is for

Trend caleuiation method Ordinary Least Squares Message: None., convenience in copying and pasting the data.

Cleantip level 70 Random Seed Used 30376.11719

Source of cleanup level MCL

Is the trend decreasing or statisticaily Yos

inslgnificant?
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Groundwater Statistics Tool
UCL calculations and summary statistics for nonparametric data sets

Draft version - Do not distrubute

Site Name Harcros Tren Q Line
Operating Unit (OU) EW1
Type of Evaluation Remediation & Detected Data Ordinary Least Squares
Date of .m<.m__._m.=o= 8/1/2016 80 Cleanup Level = = —Upper Confidence Band
Person performing analysis JLK 70
Chemical of Concern cis12DCE %
Well Name/Number MW17D 3 50
Date Units Date lm\ 40
Concentration Units ug/L 2

S 30

-
Confidence Level 95% g 3
Number of results 8 S
Number < cleanup level 8 10
Are any potential outliers present? No 0 & 4 i e
Mean of concentration 0.325 1/1/2011 10/1/2012 7/2/2014 4/1/2016
Standard deviation of concentration 0.157 i o Datepsw - e © = et S
95% Upper Confidence Limit (UCL) 0.57 When is the
Method for calculating UCL Chebyshev UCL concentration Not applicable - slope is not
Value of 95% Upper Confidence Band T predicted to exceed statistically increasing
value at final sampling event . the MCL?
Trend calculation method Ordinary Least Squares Random Seed Used 18771.66406
Cleanup level 70 Message: None.
Source of cleanup level _ MCL
Is the trend decreasing or statistically Y

es

insignificant?
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Groundwater Statistics Tool
UCL calculations and summary statistics for data sets that are normally distributed

insignificant?

Site Name Harcros .
Operating Unit (OU) EW1 ._.q.m—._Q Line
Type of Evaluation Remediation & Detected Data Ordinary Least Squares
Date of Evaluation 8/1/2016 80 Cleanup Level — — —=Upper Confidence Band
Person performing analysis JLK
70 =

Chemical of Concern cis12DCE 60
Well Name/Number MW22D =
Date Units Date El
Concentration Units ug/L § 40

m 30
Confidence Level 95% g
Number of results 6 rm.. 20
Number < cleanup level 6 10
Are any potential outliers present? No
Mean of concentration 1.02 o e —————t——p *
Standard deviation of concentration 0.357 10/1/2010 6/1/2012 1/31/2014
t-value for UCL calculation 2.015 Date
95% Upper Confidence Limit (UCL) 1.31 When is the
Method for calculating UCL Student's t UCL concentration Not applicable - slope is not
Value of 95% Upper Confidence Band ooy predicted to exceed statistically increasing
value at final sampling event ; _the MCL?
Trend calculation method Ordinary Least Squares Message: None.
Cleanup level 70
Source of cleanup level MCL
Is the trend decreasing or statistically Yes

Draft version - Do not distrubute
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Groundwater Statistics Tool
UCL calculations and summary statistics for data sets that are normally distributed

Site Name Harcros -
Operating Unit (OU) EW Trend Line
Type of Evaluation Remediation @ Detected Data Ordinary Least Squares
Date of Evaluation 8/1/2016 6 Cleanup Level — — = Upper Confidence Band
Person performing analysis JLK
5

Chemical of Concern benzene
Well Name/Number MW30S = 4
Date Units Date ES
Concentration Units ug/L § 3

s
Confidence Level 95% m 2
Number of results 4 m
Number < cleanup level 4 1
Are any potential outliers present? No '~ llllhrl..lllllllﬂlllllllll*
Mean of concentration 0.353 0 d—r -
Standard deviation of concentration 0.055 10/1/2010 6/1/2012 1/31/2014
t-value for UCL calculation 2.353 _ e = Datejowrtre 1 TSEE S oWelss sy
95% Upper Confidence Limit (UCL) 0.418 When is the
Method for calculating UCL Student's t UCL concentration Not applicable - slope is not
Value of 95% Upper Confidence Band o predicted to exceed statistically increasing
value at final sampling event ; the MCL?
Trend calculation method Ordinary Least Squares Message: None.
Cleanup level 5
Source of cleanup level MCL
_w Em trend decreasing or statistically Yes
insignificant?

Draft version - Do not distrubute
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Groundwater Statistics Tool
UCL calculations and summary statistics for data sets that are normally distributed

insignificant?

Site Name Harcros .
Operating Unit (OU) EW1 Trend Line
Type of Evaluation Remediation & Detected Data Ordinary Least Squares
Date of Evaluation 8/1/2016 90 Cleanup Level — = —Upper Confidence Band
Person performing analysis JLK 20
Chemical of Concern chloroform 70
Well Name/Number MW30S I 60
Date Units Date ES -
Concentration Units ug/L S
® 40
Confidence Level 95% m 30
Number of results 6 rm.. 20
Number < cleanup level 6
Are any potential outliers present? No 10
Mean of concentration 2.18 Ot
Standard deviation of concentration 1.52 10/1/2010 6/1/2012 1/31/2014
t-value for UCL calculation 2.015 ) _ Date S Nl AL mEED 7
95% Upper Confidence Limit (UCL) 3.43 When is the
Method for calculating UCL Student's t UCL concentration Not applicable - slope is not
Vaiue of 95% Upper Confidence Band v uqmn_oﬁma_ﬂo exceed statistically increasing
value at final sampling event . the MCL?
Trend calculation method Ordinary Least Squares Message: None.
Cleanup level 80
Source of cleanup level MCL
Is the trend decreasing or statistically Yes

Draft version - Do not distrubute
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Groundwater Statistics Tool
UCL calculations and summary statistics for data sets that are normally distributed

Draft version - Do not distrubute

Site Name Harcros T n_ e
Operating Unit (OU) Ew1 rend Line
Type of Evaluation Remediation & Detected Data Ordinary Least Squares
Date of Evaluation JLK 25 Cleanup Level — ~ = Upper Confidence Band
Person performing analysis 0
Chemical of Concern PCE 20
Well Name/Number MW30S =
Date Units Date g 1
Concentration Units ug/L S
...m 10
Confidence Level 95% m
Number of results 6 m .
Number < cleanup level 2
Are any potential outliers present? No
Mean of concentratlon 9 0 ==, .
Standard devlation of concentration 5.03 10/1/2010 6/1/2012 1/31/2014
t-value for UCL calculation 2.015 Date
95% Upper Confidence Limit (UCL) 13.1 When is the
Method for calculating UCL Student's t UCL concentration Not applicable - slope is not
Value of 95% Upper Confldence Band 277 predicted to exceed statistically increasing
value at final sampling event _ 3 the MCL?
Trend calculation method Ordinary Least Squares Message: None.
Cleanup level 5
Source of cleanup level MCL
Is the trend decreasing or statistically Yes
insignificant?
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Groundwater Statistics Tool
UCL calculations and summary statistics for data sets with nondetects

Data, including imputed values

Draft version - Do not distrubute

Site Name Harcros . trans12DCE
Operating Unit (OU) EW1 Trend Line Date | Concentration | Data | imputed
Type of Evaluation Remediation ¢ _umﬁm..uma pata O Npndcteded Date (Date) {ug/L) Qualifier. | value*

= Theil-Sen Line Cleanup Level - bad
Date of Evaluation 8/1/2016 — == Upper Confidence Band 40452 0.33 J 0.33
Person performing analysis JLK e 40817 1 Y] 0.22

41183 11 11
Chemical of Concern trans12DCE 100 41548 1.7 1.7
Well Name/Number MW30S = 41913 1.5 1.5
Date Units Date o 42278 0.42 ] 0.42
Concentration Units ug/L S
B60

Confidence Level 95% m
Number of results 6 m\s
Number of detected results 5
Number of non-detected resuits 1 20 -
Detection frequency 83% lllllllb|lll\\||
Number at or below cleanup level 6 0 @ - s &
Are any potentlal outilers present? Yes 10/1/2010 6/1/2012 1/31/2014
Mean of concentration 2.55 Date
Standard devlation of concentration 3.82 = ==
95% Upper Confidence Limit (UCL) 10.1 When is the
Method for calculating UCL KM Chebyshev UCL concentration Not applicable - slope is not
Value of 85% Upper Confidence Band 217 predicted to exceed the statistically increasing * Note that the imputed value column also includes the
value at final sampling event : MCL? actual value for detected samples. This is for
Trend calculation method Theil-Sen/Mann-Kendall Message: None. convenience in copying and pasting the data.
Cleanup level 100 Random Seed Used |  14384.65332
Source of cleanup level : MCL
is the trend decreasing or statistically T
insignificant?
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Groundwater Statistics Tool
UCL calculations and summary statistics for nonparametric data sets

Site Name Harcros .
ShethGURROY) = Trend and UCL Lines
Type of Evaluation Remediation ® DetectedData et eer
Date of Evaluation 8/1/2016 80 Cleanup Level == == Upper Confidence Band
Person performing analysls JLK 70
Chemical of Concern cis12DCE Umo
Well Name/Number MW31S ®50
Date Units Date W\ 20
Concentration Units ug/L s

&30
Confidence Level 95% m 20
Number of results ; 8 e 10
Number < cleanup level 8
Are any potential outliers present? No 0 &—o ¢ ———— T e
Mean of concentration 0.194 10/1/2010 8/1/2012 B/2/201%
Standard deviation of concentration 0.0389 OO ¢ i i i ol ~ =
95% Upper Confidence Limit (UCL) 0.25 When is the
Method for calculating UCL Chebyshev UGCL concentration Not applicable - slope is not
Value of 95% Upper Confidence Band. @ predicted to exceed statistically increasing
value at final sampling event ) _ the MCL?
Trend calculation method Theil-Sen/Mann-Kendall Random Seed Used 29814.20117
Cleanup level 70 Message: None.
Source of cleanup level MCL
Is the trend decreasing or statistically Yes

insignificant?

Draft version - Do not distrubute
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Groundwater Statistics Tool
UCL calculations and summary statistics for data sets that are normally distributed

Site Name Harcros T n_ :
Operating Unit (OU) 0 rend Line
Type of .m1<m_:m=o: Remediation ® Detected Data Ordinary Least Squares
Date of Evaluation 8/1/2016 100 ammmees Cleanup Level — — —Upper Confidence Band
Person performing analysis JLK 90 N
> ~
Chemical of Concern PCE 8o ¢ L
Well Name/Number MW40D S 70 N
Date Units Date 5 e
Concentration Units ug/L & 50
Confidence Level 95% m 30
Number of results _ 6 m 20
Number < cleanup level , 0
Are any potential outliers present? No 10
Mean of concentration 34.7 0 st - =
Standard deviation of concentration 25.5 10/1/2010 6/1/2012 1/31/2014
t-value for UCL calculation 2.015 Date
95% Upper Confidence Limit (UCL) 55.7 When is the
Method for calculating UCL Student's t UCL concentration Not applicable - slope is not
Value of 95% Upper Confidence Band ool predicted to exceed statistically increasing
value at final sampling event : _ the MCL?
Trend calculation method Ordinary Least Squares Message: None.
Cleanup level 5
Source of cleanup level MCL
Is the trend decreasing or statistically v
insignificant? 2o

Draft version - Do not distrubute
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Groundwater Statistics Tool
UCL calculations and summary statistics for data sets that are normally distributed

Site Name Harcros _._. dLi
Operating Unit (OU) 0 rend Line
Type of Evaluation Remediation Detected Data Ordinary Least Squares
Date of Evaluation 8/1/2016 120 Cleanup Level — = = Upper Confidence Band
Person performing analysis JLK
100

Chemical of Concern trans12DCE
Well Name/Number MwW40D = 80
Date Units Date E
Concentration Units ug/L & 60

o
Confidence Level 95% m 40
Number of results 6 rm..
Number < cleanup level 6 20
Are any potential outliers present? No
Mean of concentration 0.567 0 ¢ > g ag g ®
Standard deviation of concentration 0.178 10/1/2010 6/1/2012 1/31/2014
t-value for UCL calculation 2.015 ~ Date ot TRt
95% Upper Confidence Limit (UCL) 0.713 When is the
Method for calculating UCL. Student's t UCL concentration Not applicable - slope is not
Value of 95% Upper Confldence Band predicted to exceed statistically increasing

AT the MCL?

value at final sampling event

Trend calculation method

Ordinary Least Squares

Cleanup level 100
Source of cleanup level MCL
Is the trend decreasing or statistically Yes

insignificant?

Message: None.

Draft version - Do not distrubute
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Groundwater Statistics Tool
UCL calculations and summary statistics for data sets that are normally distributed

Site Name _ Harcros Trend _r_zm .
Operating Unit (OU) EW1
Type o¢|MI<m_:m=o= Remediation & Detected Data Ordinary Least Squares
Date of Evaluation 8/1/2016 120 Cleanup Level — = - Upper Confidence Band
Person performing analysls JLK
o—dma-om— o.w 0058—‘: CINMOTUUCTILET] HOO
Weil Name/Number MW42D I 80
Date Units : Date ES
Concentration Units ug/L & 60
o
Confidence Level 95% m 40
Number of results 6 .m
Number < cleanup ievel 6 20
Are any potential outliers present? No
Mean of concentration 0.81 0 Pememmemmmenou — g & ®
Standard deviation of concentration 0.465 10/1/2010 6/1/2012 1/31/2014
t-value for UCL caiculation 2.015 e Date S| B, - W e
95% Upper Confidence Limit (UCL) 1.19 When is the
Method for calculating UCL Student's t UCL concentration Not applicable - slope is not
Value of 95% Upper Confidence Band . predicted to exceed statistically increasing
value at final sampling event . the MCL?
Trend calculation method Ordinary Least Squares Message: None.
Cieanup level 100
Source of cleanup level MCL
Is the trend decreasing or statisticaily Y
insignificant? ws

Draft version - Do not distrubute
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Groundwater Statistics Tool
UCL calculations and summary statistics for data sets that are normally distributed

insignificant?

Draft version - Do not distrubute

Site Name Harcros p
Operating Unit (OU) EW1 .—.q.m_‘_n Line
Type of Evaluation Remediation @ Detected Data Ordinary Least Squares
Date of Evaiuation 8/1/2016 6 Cleanup Level — = = Upper Confidence Band
Person performing analysis JLK
5

Chemical of Concern TCE
Well Name/Number MW42D ) 4
Date Units Date ES
Concentration Units ug/L H 3

o
Confldence Level 95% m 2
Number of results 5 m
Number < cleanup ievel 5 1
Are any potential outliers present? No L P e T S S |
Mean of concentration 0.246 0 = e
Standard deviation of concentration 0.0929 10/1/2011 1/30/2013 6/1/2014 10/1/2015
t-value for UCL calculation 2.132 =  Dated] == = e i .
95% Upper Confidence Limit (UCL) 0.335 When is the
Method for calcuiating UCL _ Student's t UCL concentration Not applicable - slope is not
Vaiue of 95% Upper Confidence Band s predicted to exceed statistically increasing
value at final sampling event 1 the MCL?
Trend caiculation method Ordinary Least Squares Message: None.
Cieanup level 5
Source of cleanup level MCL
Is the trend decreasing or statistically Yes




2INQNJISIP 10U 0(Q - UOISI3A Yeuq

Sol Jiueogjubisui
Ajjeansiels 1o Bujsealdap pusi) ayj si
10N ~ |9A8] dnuespd jo 82inos
001 _ {ensj dnues|d
"9uON :9dessaN salenbg jsea AeuipiQ poyiaw uofjenajed puaiy
10N ot e 1USAS BU|GWIES [euj} e anjeA
Buiseasoul A|jeonsels paaoxa 0} pajoipasd pueg aduepljuog Jeddn %S6 40 enfeA
10u s| adojs - ajgedijdde 10N uoejuasuod 10N 1 sjuspnig 790 bunenajed 10} poyia
9y} s| usym 29v'0 (Ton) Hwy 8duepluo) Jeddn %s6
9%+ - | ~ aeq T e - T 2EL'T uoje|najed on 404 enfeA-l
vT0Z/T€/1 ¢102/1/9 otoz/1/01 L510 UO|jE4USOUOD JO UOHEBIASP PIBPUES
& =G i > $ 0 cieo uofjesjuaduod jo uesiy
ON c1ussaid sisfino jepuajod Aue ary
0z S . [onay dnuesj|o > 1equinN
m S s}|nsal jo JequinN
or § %56 [9A87] 82Uspluod

3
09 § 7/6n s}un uoneNUsIU0YH
3 a1eq ~sjun elea
08 £ azrMN JOqUINN/SWEN [IBM
JDqazisuen LLI82U09 JO [ediway)d

00t

MIr sisAjeue bujwioped uosiad
pueg a3uapyuo) Jaddn = = - [2Aa7] dnuesp) ozt 9102/4/8 uolienjeAs jo aled
saienbs 1sea7 Aleulpio ejeq pasleg @ uoljeipaway ‘uopenjeng jo adAL
FM3 (no) yun bupesado
[ul] puall soloseH . awieN als

painquisip Ajjewou a.ie jey} s}as ejep 1o} solisiels Arewwins pue suonenajed 1on
|00L SO1ISIIe]S Jalempunotn




Groundwater Statistics Tool
UCL calculations and summary statistics for data sets with nondetects

Data, including imputed values

Draft version - Do not distrubute

Site Name Harcros Trend Li . ve
Operating Unit (OU) EW1 rend Line Date Concentration | Data || imputed
= " & Detected Data ¢ Nondetected Data
Type of Evaluation Remediation Theil-Sen Line Cleanup Level (Date) (ug/L) Qualifier | value*
Date of Evaluation 8/1/2016 = «= Upper Confidence Band 40452 4.6 4.6
Person performing analysis JLK 8 40817 0.44 J 0.44
as & 41183 1 U 0.56
Chemical of Concern vC 2 RN 41548 0.38 J 0.38
Well Name/Number MW42D w s T~ o - 41913 1.2 1.2
Date Units Date g el 42278 3.2 3.2
Concentration Units ug/L g3
&5
Confidence Level 95% m 2
Number of results 6 m .
Number of detected results 5 ) *
Number of non-detected resuits 1 1
Detectlon frequency 83% 05 P < .
Number at or below cleanup level 4 0 . = . =|
Are any potentlal outllers present? No 10/1/2010 6/1/2012 1/31/2014
Mean of concentration 1.71 Date
Standard deviation of concentration 1.63 e :
95% Upper Confidence Limit (UCL) 4.94 When Is the
Method for calculating UCL KM Chebyshev UCL concentration Not applicable - slope Is not
Value of 95% Upper Confidence Band 3.43 predicted to exceed the statistically increasing * Note that the imputed value column also includes the
value atfinal sampling event : MCL? actual value for detected samples. This is for
Trend calcuiation method Theil-Sen/Mann-Kendall Message: None, convenience in copying and pasting the data.
Cleanup level 2 Random Seed Used | 16832.33594
Source of cleanup level y MCL
Is the trend decreasing or statistically Yes
Inslgnificant?
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Groundwater Statistics Tool
UCL calculations and summary statistics for nonparametric data sets

Detected Data
Cleanup Level

Trend Line

Ordinary Least Squares

= = =Upper Confidence Band

Site Name : Harcros
Operating Unit (OU) 0
Type of Evaluation Remediation *
Date of Evaluation 8/1/2016 80
Person performing analysis JLK 70
Chemical of Concern cis12DCE _ 60
Well Name/Number MW44D S 50
Date Units Date lM 40
Concentration Units ug/L 2

£ 30

c
Confidence Level 95% g 5
Number of results 14 8
Number < cleanup level 14 09
Are any potential outliers present? No 0 ——
Mean of concentration 2.74 7/1/2010
Standard deviation of concentration 2.07
95% Upper Confidence Limit (UCL) 5.15
Method for calculating UCL Chebyshev UCL
Value of 95% Upper Confidence Band 048
value at final sampling event
Trend calculation method Ordinary Least Squares
Cleanup level 70
Source of cleanup level MCL
Is the trend decreasing or statistically Y
insignificant? 2

5/31/2012

5/1/2014 3/31/2016
Date
When is the
concentration Not applicable - slope is not
predicted to exceed statistically increasing
‘the MCL?
Random Seed Used 0

Message: None.

Draft version - Do not distrubute
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Groundwater Statistics Tool
UCL calculations and summary statistics for data sets that are normally distributed

Site Name Harcros . ik Trend Li Lk
Operating Unit (OU) _ 0 rend Line
Type of Evaluation Remediation & Detected Data e Ordinary Least Squares
Date of Evaluation e : 8/1/2016 80 Cleanup Level — — = Upper Confidence Band
Person performing analysis _ JLK

70
Chemical of Concern cis12DCE 60
Well Name/Number MW46D =
Date Units _ : Date g 0
Concentration Units ug/L & 40

v

Confidence Level 95% m 30
Number of resuits 9 m 20
Number < cleanup level 9 10
Are any potential outllers present? No
Mean of concentration 0.233 0 - o——0—9 >  am 4
Standard deviation of concentration [ 0.0755 10/1/2010 10/1/2012 10/2/2014
t-value for UCL calculation 1.860 et . e /sl aalo ) ~ Date L
95% Upper Confidence Limit (UCL) 0.28 When is the
Method for calculating UCL Student's t UCL concentration Not applicable - slope is not
Value of 95% Upper Confidence Band e predicted to exceed statistically increasing
value at final sampling event ) the MCL?
Trend calculation method Ordinary Least Squares Message: None.
Cleanup level 70
Source of cleanup level MCL
Is the trend decreasing or statistically vy
insignificant? &

Draft version - Do not distrubute
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Groundwater Statistics Tool
UCL calculations and summary statistics for data sets that are normally distributed

insignificant?

Draft version - Do not distrubute

Site Name Harcros T Q .
Operating Unit (OU) 0 rend Line
Type of Evaluation Remediation & Detected Data Ordinary Least Squares
Date of Evaluation 8/1/2016 80 Cleanup Level - = - Upper Confidence Band
Person performing analysls JLK

70
Chemical of Concern cis12DCE 60
Well Name/Number BMW3S =
Date Units Date 8 %
Concentratlon Units ug/L & 40

v

Confidence Level 95% m N
Number of results 13 m 20
Number < cleanup level 13 10
Are any potential outliers present? No
Mean of concentration 0.492 0 S0
Standard deviation of concentration 0.225 7/1/2010 5/31/2012 5/1/2014 3/31/2016
t-value for UCL calculation 1.782 = —iDateis S e NS
95% Upper Confidence Limit (UCL) 0.603 When is the
Method for calculating UCL Student's t UCL concentration Not applicable - slope is not
Value of 95% Upper Confidence Band G predicted to exceed statistically increasing
value at final sampling event X the MCL?
Trend calculation method Ordinary Least Squares Message: None.
Cleanup level 70
Source of cleanup level MCL
Is the trend decreasing or statistically Yes
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Groundwater Statistics Tool
UCL calculations and summary statistics for data sets that are normally distributed

Draft version - Do not distrubute

Site Name Harcros .
Operating Unit (OU) 0 ._._‘QSQ Line
Type of Evaluation Remediation & Detected Data Ordinary Least Squares
Date of Evaluation 8/1/2016 120 Cleanup Level - = —Upper Confidence Band
Person performing analysis JLK
100

Chemical of Concern trans12DCE
Well Name/Number BMW3S I 8
Date Units Date 5
Concentration Units ug/L & 60

o
Confidence Level 95% m 40
Number of resuits 6 m
Number < cleanup level 6 20
Are any potential outliers present? No
Mean of concentration 0.677 0 & o— ,g ®
Standard deviation of concentration 0.111 7/1/2010 12/1/2011 5/2/2013
t-value for UCL calculation 2.015 ~ Date P R
95% Upper Confidence Limit (UCL) 0.768 When is the
Method for calculating UCL _ Student's t UCL concentration Not applicable - slope is not
Value of 95% Upper Confidence Band NE predicted to exceed statistically increasing
value at final sampling event 5 the MCL?
Trend calculation method Ordinary Least Squares Message: None.
Cleanup level 100
Source of cleanup level MCL
Is the trend decreasing or statistically v
insignificant? =
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Start Here —» @ PCE

DISSOLVED SOLVENT CONCENTRATIONS IN PLUME O TCE
Transverse O DCE
Distance (ft) Distance from Source (ft) @) vC
\ il 0 200 400 600 | 800 1000 1200 1400 | 1600 1800 2000 O ETH
280 ©0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
140 ©0.000 0.000 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 Show No
of 0.012 0.010 0.008 0.007 0.006 0.005 0.004 0.003 0.003 0.002 0.002 N
-140 0.000 0.000 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
-280|| 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Show

~ Biotransformation

MASS | 2.3E+1 20E+1 | 1.8E+1 | 1.6E+1 | 1.5E+1 1.3E+1 12E+1 | 1.0E+1 | 9.2E+0 | 8.2E+0 7.2E+0

Displayed Compound

RATE
{mg/day) = jBQHS Target Level: EB@P Displayed Model: |[Biotransformation f PCE |

Plume Mass (Order-of-Magnitude Accurac

See
Gallons

[ +425% |

Concentration (mg/L)

600
800
1000
1200
1400

[=]
(=]
(=)
~—

1800 -
2000

Distance from Source (ft.)

T Mass HELP To Centerline u
_u_o~>__cu~m _u_o:umSVﬁm_dmﬂ | Pelumn tonput
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Start Here — @ PCE

DISSOLVED SOLVENT CONCENTRATIONS IN PLUME O TCE
Transverse O DCE
Distance (ft) Distance from Source (ft) © vVC
\ __I 0 200 | 400 600 | 800 _ 1000 1200 1400 | 1600 1800 2000 O ETH
Nmo__ 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
._A.E_ 0.000 0.000 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 Show No
o___ 0.011 0.010 0.008 0.006 0.005 0.004 0.004 0.003 0.003 0.002 0.002
-1 Ab__ 0.000 0.000 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
-280 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Show

~ Biotransformation

MASS 2.2E+1 1.8E+1 | 1.7E+1 | 1.5E+1 1.4E+1 1.2E+1 1.1E+1 | 9.7E+0 8.7E+0 7.7E+0 6.9E+0

Displayed Compound

RATE
(mg/day) = ._._anHs‘ Target Level: EB@P Displayed Mode!: |[Biotransformation il PCE |

.1_c3m Mass .O&m?o?_smm.:zcam Accurac
|

See
Gallons

Concentration (mg/L)

800 ¢
1000
1200 -
1400

(=}
[=]
w0
=

1800
2000 K

Distance from Source (ft.)

Mass HELP To Centerline ' Return to Input
| Plot All Data Plot Data > Target N ¥ P
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Start Here — @ PCE

DISSOLVED SOLVENT CONCENTRATIONS IN PLUME O TCE
Transverse @) DCE
Distance (ft) Distance from Source (ft) O vC
. = 0 200 | 400 600 800 1000 1200 | 1400 1600 1800 2000 O ETH
mmo__ 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
._AE_ 0.000 0.000 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 Show No
Q_ 0.009 0.008 0.006 0.005 0.004 0.004 0.003 0.003 0.002 0.002 0.002 N
-._Ao__ 0.000 0.000 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 Show
-280, 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Biotransformation
MASS | 1.7E+1 1.5E+1 | 1.4E+1 1.2E+1 1.1E+1 9.8E+0 8.8E+0 7.8E+0 | 7.0E+0 6.2E+0 5.6E+0 S =~
RATE Displayed Compound
(mg/day) Time: 100 |lyr Target Level: an\r Displayed Model: |Biotransformation | PCE I

Plume Mass_(Order-of-Magnitude Accurac

See
Gallons

+42.6% ||

Concentration (mg/L)
[=]
8
5

600
800
1000
1200
1400

(=
Q
0w
-

1800
2000

Distance from Source (ft.)

Mass HELP To Centerline ~ Return to Input

Plot All Data - Plot Data > Target




induj o} uinjay

.‘ =R Lo
aulj4eua) o

ebrel <elegiold | eeq liv 10ld
dT3H ssey
(-4) @24n0g wioJ} asuelsiq
S i
'S Y
082 2 SHIS m m o
ouﬁ o 5
1000000 D000i0 e
010000 3
02000 &
0g000 =
t opoo0 2
| osoo0 S
e
—I O
. 4 [ \“ﬁ 08000 +
| 1 06000
suojjen _ —
EET |
oeIN20Y apniubep-j0-1apIQ) SSey awnid
[ 39d I uopepeibag oN]| :19PoW pake|dsia 6wl _s00'0_] :feneiebre) AT oot Jrewnt (Do)
punodwo) paie|dsiqg LY
- 1+3gL I+3g'L | i+3s' | | *3gb | b+ag L b+3eL | LF3/L 143270 3L | 3L L+3LL  SSYW
uojjeuwrlojsuedioig 5 5 ; - . - 5 . . - "
moys 0000 000°0 000°0 0000 000°0 000°0 000°0 0000 000°0 0000 0000 08¢-
2000 2000 2000 c00°0 2000 2000 100:0 100°0 1000 0000 0000 Jiovl-
S00°0 S00°0 S00°0 9000 9000 9000 £00°0 £00°0 800°0 6000 6000 [0
ON moys 200°0 c00°0 2000 2000 2000 c00°0 L00°0 100°0 100°0 000°0 0000 oL
0000 0000 0000 0000 000°0 000°0 000°0 000°0 000°0 0000 0000 082
H.l3 O 000¢ 008L | 009F |  0O¥I 00ct 000L 008 | 009 00% 002 0 | {
A @) (1) @a4nos wo.j asuelsig () @ouelsig
300 O oslaAsuel]
30L O

JNNTd Ni SNOLLYHINIONOD LNIATOS a3AT0ossIa

30d ® «——— 219H uels




Start Here — O PCE

DISSOLVED SOLVENT CONCENTRATIONS IN PLUME ® TCE
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DISSOLVED SOLVENT CONCENTRATIONS IN PLUME
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Start Here — O PCE

DISSOLVED SOLVENT CONCENTRATIONS IN PLUME ® TCE
Transverse @) DCE
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Start Here —» O PCE

DISSOLVED SOLVENT CONCENTRATIONS IN PLUME O TCE
Transverse ® DCE
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Start Here —» O PCE

DISSOLVED SOLVENT CONCENTRATIONS IN PLUME O TCE
Transverse O DCE
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DISSOLVED SOLVENT CONCENTRATIONS IN PLUME

Start Here —» O PCE

O TCE
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® vC
O ETH
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Show

Biotransformation
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DISSOLVED SOLVENT CONCENTRATIONS IN PLUME

Start Here —» O PCE
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Distance (ft) Distance from Source (ft)
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DISSOLVED SOLVENT CONCENTRATIONS IN PLUME
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